GLOBAL AIR FORCE 


ges! OF VOLCANOES 
8.29 airmen wear this shoulder patch. 


wed for science by. Mexico's 
Be cirioree insignia on page 122. 


{-months-old Paricutin. Page 18. 


OPTICAL WONDERLAND WHAT'S SHE SAYING? 
of the kaleidoscope in full color. | Can you read the flag 
Learn how to build one on page 110, | the sea? Code fla 


language ol 
color, page 102. 


Strato -Flak FH 


armament concentrated on this new puzzler — 
and came up with the right answers. 


© one had ever seen a gun like this three 
years ago. 


But when bombers took to the stratosphere, 
Army Ordnance engineers realized the need for 
a 120-millimeter gun, deadly to both air and 
ground targets at long ranges, and capable of 
a high rate of fire. So they worked it out with 
Fisher Body. 


rammer—a Fisher contribution which can set 
the timer before the shell is shoved home. A 
lot of midnight oil was burned before these 
black mushrooms began to burst at 60,000 feet. 


Once more, we were grateful for the Fisher 
skills and techniques that saw us through. The 
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Our fighting men rate the best fighting tools in 
the world. We intend, now as always, to help 
give them whatever they need, and the best we 
know how to build. 


Every Sunday Afternoon 
GENERAL MOTORS SYMPHONY OF THE AIR 


ATT NBC Network 


MOTORS 


The tire that lights an electric bulb 


f 


An illuminating development in rubber 


that took the “shocks” out of flying 


AX stttane in fight builds up 
a strong charge of static elec- 
tricity, which once meant danger 
of sparks and fire—also danger of 
shock to passengers and crew. 

The electricity would have passed 
harmlessly into the ground as soon 
as the plane's tires touched the 
earth if the rubber could conduct 
electricity. But rubber was an in- 
sulator; it prevented the electricity 
from leaving the plane. Could iebe 
made into a conductor? 

B.F. Goodrich engineers believed 
it could. They had already helped 
develop special carbon blacks to 
tesist heat. Experiments were made 
with new ones to conduct electric- 
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y. After many attempts, tires were 
buile that can be placed in an elec- 
trical circuicand conduct the current 
into an electric bulb, as in the 
laboratory test shown above. And 
today, hundreds of airliners come 
to earth more safely on the new 
conductive tires. 

B. F. Goodrich improvements ia 
tires apply to every type of tire 
‘America uses—tires for planes, pas 
senger cars, trucks, farm machinery. 
For passenger cars B. F. Goodrich 
made and sold tires containing 
synthetic rubber back in 1940, the 
first ever sold to American’ car 
‘owners and the only ones sold be- 
fore the war. Their use by thousands 


of people made up a road test esti= 
mated at over 80 million miles, 
Some of the tires are still running 
today, many without even being 
recapped. 

If you can buy tires today, and if 
you buy B. F. Goodrich, you get 
tires backed by three years’ extra 
experience; by thar 80,000,000-mile 
road test; backed also by dozens of 
developments and improvements 
inrubberand synthetic-rubber com- 
pounds. The B. F. Goodrich Co,, 


Akron, Ohio. Pes 
Li war ce peace 


B.E Goodrich 


FIRST IN RUBBER 
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MEMS LAUCHS... THRILLS! 


FOR 82 -1Gm PROJECTOR OWNERS 


* 


A Dog’s Life You'll Cheer! 


Now, you can “put on the dog”—and MowL! Here are 
Now, you, can pu on erkcs-each oe fll of 
four tighs for you and che entire family! Puddy is ait 
iitle dogs wrapped up in one bundle of hilarious pup! 
‘Own a Puddy—one or more—NOW! 


tec =p 
Tatars diviog mk. Poot. 


cerThinks er abused! 
partner! What zany fun! 


au fated teins AS aR Sm ea SES Tes 
Cond class soatter at Dayton, Obio. "Yearly subscriptions. to 


THEY ALL 
LISTEN TO 


ACCOUNTANTS 


Tune is no field of business today which 
offers greater opportunities than Accounting. 
Changing conditions, new methods of manu- 
facturing and merchandising, the multiplica- 
tion of tax forms—all these have made 
Accountancy of utmost importance to manage- 
ment. Successful executives are fact and figure 
minded. They all listen to Accountants. 


The Accounting Courses of International 
Correspondence Schools train men and women 
both in theory and in the realities of account- 
ing practice — making a rounded, complete 
education. That's why these Schools of the 
Successful look forward confidently to the 
advancement of students who complete the 
course, 


For the person who has had elementary ac- 
counting experience, the I. C. S. Course in 


marked X: 


Accountancy 
‘Aesountancy. with Elementary 


Eiswentary Accouting 
1 ophieeping and Cont 
Cow Accounting 


C Managing Bien at Work 
Q Commersial 

5 Aecouerant secretarial 

CO Beotkeepine and Business 


ei i rey 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 
BUSINESS SCHOOLS DIVISION 


BOX 7693-K, SCRANTON 9, PENNA. 
Without cost or obligation, please send me booklet and full particulars about the course before which I have 


Accountancy, C.P.A. Problems and Business 
Law is an excellent preparation for examin: 
tions leading to C.P.A. It is 
favored, too, by many executives who do 
not plan to become public accountants but 
who desire unusually thorough training in 
Accountancy. 

Other I. C. S, Accounting Courses are espe- 
cially tailored for those interested in elementary 
accounting, industrial and cost accounting, and 
general business positions, 
The student who masters one 
of them may expect benefits 
in the near future as well as a 
worth-while position in the 
years to come, 


THE COUPON BRINGS THIS 
FREE BOOKLET => 


1 Enaliah and Dootiseping 
EB Stecographie-Secretaral 


Q Sateamaneh 


2 Commercial ttlustrating 
 Sitemtering and Cartooning 


(Newspaper itustration 

Good Enatish 

rene 

B Spanish 

Gtnyentions and Their 
Management 


D Trattic Management 
B Mowectiathe Stanagement 
5 Raiiroad ate Clerk's 
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FOUNDED 1872 MONTHLY 


VOL, 145 NO. 4 


Mechanics & Handicraft 


A TECHNICAL JOURNAL OF SCIENCE AND INDUST: 


CONTENTS / ocrosen, 1944 


Cover: Signal Flags from U. S. Navy 
Ke 


‘odachrome 
News 


Pacific Strategy Dooms Japa: 67 


“Merry-Go-Round” Tests Flyers. 
Bailey Bridge Speeds Pursuit. 
Did Brontosaurus Walk on Land?...... 100 
How Ships Talk with Flags. _ 102 


Looking Through a Kaleidoscope....... 


otutomobiles 


Exhaust-System Troubles. 
Gus Fixes 


ome and Workshop 


Close-Ups of Nature.. 


Molding Plastic Jewelry. 
Robot Bombing Game. 


BAILEY BRIDGE. Enemy demoli- 
tions can’t stop Allied troops equipped 
ith this grown-up Erector set, whose 
hangeable parts can be’ joined 
quickly to make a bridge of any type 
needed. Built on one side of the road 
gap, the span is pushed across as it 
grows. Story and pictures on page 94. 


EDITORIAL ASSOCIATES: Fred ©. Newmon, 
news editors Alden P. Armagnac, B. T. Richords, 
Horry Somvels, Michele de Sentis, Don Rom 
Volte Torrey, Frank Rowsome, Jr., Carl W. Bertsch, 
Ruth Westphal, Edward F, Allen, Devon Francis, 
John G. Kingdon, Gold ¥. Sanders. 


ART ASSOCIATES: Stewart Rove, William Patrick, 
Somvel Dukler, Evelyn Cooper. 


PHOTOGRAPHY: W. W. Morris, Robert F. Smith, 
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WARTIME OPPORTUNITIES 


for You in 


ACCOUNTING 


‘counting faces an un- 

situation during 
this war period. The 
need and demand for 
accountants—both be 
ginners and experts—is 
increasing while the 
supply is diminishing. That spells opportunity for many 
—perhaps for you. 

‘The reason is simple. 


Government needs more accountants. Many new 
activities are enlarging old bureaus and creating new 
ones—military, supplies, taxes, priorities, social security, 
price regulation, more indeed than we can name here. 


Industry needs more accountants. New plants, en- 
larged plants, conversion to war production, more gov. 
ernment regulations and reports, taxes, priorities, etc. 
—all call for more and better records. 


This need will persist and increase all during the 
war—it will open many, many fine jobs, fine both in 
responsibility and pay. Nor w ‘end ‘sharply with 
peace—it will continue through the difficult post-war 
adjustment period. 


Yet many present accountants are going into the 
armed services. Their places and the calls for more 
accountants can only be filled by new men and women 
coming into accounting and coming quickly. 


Can You Grasp This Opportunity? 


‘That depends largely on you. 


‘The opportunity is open most directly to women and 
to men not called to service (although we know of our 
accounting students given specialized duty and rank- 
ing in the army and navy). 

If you are ambitious, willing to work hard in prepara- 
tion and are at least average in mentality and education, 
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id profit 


s opportunity to serve a national need a 
but the 


nally is open to you, It will take real wor 


rewards will be correspondingly good. 


We Can Help You 


‘Through our interesting, practical training—developed 
in 36 years of training accountants—you can learn 
accounting from the ground up or from any point 
where you now are in accounting. You need not lose an 
hour from your present work. The cost will be mod- 
erate and the payment terms easy. Free placement aid. 
And soon—surprisingly soon—you will be ready for the 
simpler positions and on your way up. 

Your first step is to investigate. Ask for our free 
48-page booklet, “Accountancy, the Profession That 
Pays.” It tells of the opportunities and requirements in 
accounting and describes how you can prepare for 
them. It can be your starting point towards real suc~ 
cess and income. Send the coupon—today. 


LASALLE extension UNIVERSITY 


A Correspondence Institution 
417 S. Dearborn Street, Dept. 1083-H, Chicage 5, Illinois 


If Accounting has special opportunity for me, T want to know 
shout it. Plesse send me your free booklet and full details 
Shout how I can prepare for this Held 


Name... 


Present Position _ 


Address 


= =o. th 
oo 
Pr s. 


Camouflaged Communications Center of American Command Post 


Front Line 
Telephone Post 


> 
oe 


Tlexerrione tines are life- 
lines wherever our men fight. 
The lines lengthen with every 
mile of advance. 


Bell System manufacturing 
facilities have had to be de- 
voted almost exclusively to 
keeping the armed forces 
supplied with communica- 
tion and electronic equip- 
ment. As a result, we are 


BELL TELEPHONE SYSTEM 


ee 
ring heavy fighting 


short of telephones, switch- 
boards and other equipment 
needed to meet civilian 
requirements. 


We're sorry if you've had to 
wait for home telephone ser- 
vice. But you can be sure 
that every effort is being 
made to take care of your 
needs just as soon as the war 
allows. 


© Please give the service men and women first chance at Long Distance between 7 and 10 each night. 
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No Money Worries for H 


ACCIDENT, HEALTH and HOSPITAL INSURANCE hastens his 


return to work without the fear or burden of unpaid bills, 


debts or depleted savings. 


You, T00, can apply to share the security he 
enjoys through membership in the largest and 
strongest company in its field, DIRECT —at cost 
—only a few cents a day. 


YOU GET $2,600 for any one accident if you are 
disabled for two years, at the rate of $107.14 
every 30 days while you are laid up. . . whether 
our iacome is affected or not... . half benefits 
for 26 weeks for partial disability .. . double 
amounts optional at twice the cost. Pays from 
the first day! 


$5,000 FOR LOSS of life or sight or limbs caused 
by accidental means! 

OR $1,300 FOR SICKNESS lasting 52 weeks after 
the first 10 days at the rate of $107.14 every 30 
days while confined. Half benefits for 26 weeks 
if disabled but not confined. 


UP TO $290 IN ADDITION for hospital room or 
nurse in the home, surgery, X-ray, operatin 
room, anaesthesia and laboratory fee... . pai 


i> 


direct to you along with the foregoing payments 
for lost time. 


NOT A LIMITED TYPE POLICY . . . This insurance 
covers you night and day, at home or on trips 
at work or at play. No medical examination! 
No jokers or trick clauses. 


‘SEND NO MONEY NOW! If you palify, as little 

as $2 pays until late next December, depending 

on the plan. Succeeding quarterly payments as 

low as $2.50 for accident protection only ... 
cely higher for health and hospital. 


YOU PAY ONLY your share of the relatively low 
cost of protecting preferred risks like yourself if 
you qualify for membership as a salesman, writer, 
teacher, lawyer, doctor, businessman, merchant, 
office clerk (many kinds of store clerks, too), 
draftsman, superintendent, accountant, engine 
technician, or one of most other “white collar’ 
groups. Age for joining--18 to 55. No age limit 
for continuing accident benefits, 


moder 


MUTUAL ACCIDENT ASSOCIATION OF AMERICA 
H. E, TREVVETT, Sec’y, UTICA 2, N.Y. 


SEND, without obligation, your free “FACTS” booklet and an 
easy-to-complete application blank. No solicitor will call. 


My Name is Mr... 
Address. 


ACCIDENT 
HEALTH 
HOSPITAL 
INSURANCE 
Direct at Cost 


Founded In 1883 


Occupation 


_ No Solicitors Will Calt 
eee 


‘oi 
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Coming Next Month 


THE BATTLE AGAINST RUST is being won 
by new oil compounds that will save billions of 
dollars a year. Atomic exploration has resulted 
in oils that get underneath water or other mois- 
ture and protect metals from even the slight 
corrosion that will throw precision instruments 
off balance. Rustproofing as it is done today is 
the biggest anti-saboteur job that is being car- 
ried on. 


PITCHING FOR DEAR LIFE, the Yank 
soldier throws $4 cents’ worth of cast metal and 
explosive. On the receiving end it’s mighty di 
couraging to Jap fighters, for the hand grenade 
spreads 40-odd metal fragments over a 90-foot 
radius when it goes off. This story is packed 
full of information about the hand-tossed bombs 
that GI’s use with such deadly effect. 


SMALL BOATS ARE LIKE BEARS. They 
hibernate in winter. The process of getting the 
boat shipshape for snugging down during the 
off season in northern waters is made clear in 
this article by an experienced yachtsman. It 
tells how to make a winter cover, and solves 
such problems as moorings, ice protection, and 
shoring. 


MONEY SURE IS FASCINATING. Here's 
an article that presents an angle of the subject 
about which little is generally known—the 
identification of mutilated bills by skilled wom- 
en in the U. S. Treasury Department's Cur- 
rency Redemption Division. Really “filthy 
lucre" as well as charred and otherwise dam- 
‘aged currency passes through this department, 
and it’s nothing short of marvelous how these 
women identify the remains. 


LESS FUEL, MORE HEAT, NO BOTHER. 
Working in collaboration with the coal industry, 
home-heating experts have developed postwar 
furnaces that promise more comfort at lower 
cost as well as automatic operation. In the 
next issue you may have a preview of the new 
“vest-pocket” furnaces that are based on new 
and revolutionary principles. Here is good news 
for the householder. 


DIZZY SPEEDS, DEVASTATING BLASTS 
make American low-altitude bombing a menace 
to our enemies. Read the how and why of our 
terrific fiying catapults and learn the technique 
of the pilots who man them. Here is inside 
stuff about a job that is as effective as it is 
e.soctow | picturesque and dangerous. 
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TEXTILE SCHOOL 
‘Foctee Bite 


Seta 
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JON AND INTERRAL : 
comfdgTion ENGINES ScHOOLS 

and acm 


e 
I 
True tor 53 2 leaders 
oer 1 began their climb to success by mailing this coupon! 
TODAY'S 1.¢.S. STUDENT H Special Tuition Rates for Members of the Armed Forces, | 
q INTERNATIONAL CORRESPONDENCE ScHooLs =I 
1S TOMORROW'S LEADER! 1 Dox 1050u, SeaABTON 8, + 1 
and never traer than today ; Please send me complete information on the following subjects: ! 
© The Future belongs ! TES aoe ewe Tw FT 1 
to the Trained Men! to H 
[Heme Adérens H 
ACT NOW TO _ State. 1 
JOIN THEM ae 1 
Hoar. y 
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Men | Trained at Home 
Get Jobs Like These 


You Build These and Other Radio Circuits with 6 Big Kits 1 Send! 


MEASURING INSTRU. 
‘bulld 
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Be a Kadi 


Win Success in a Busy Field 


I Train BEGINNERS at Home 
for Good Spare Time and 
Full Time Radio Jobs 


‘Here's your opportunity to get a good job in@ busy 
field with a bright peacetime future! Today there is a 
shortage of trained Radi’ ‘Technicians and Operators. 
So mail the Coupon for a FREE copy of my 64-page, {l- 
lustrated book, “Win Rich Rewards in Radio.” It de- 
scribes many fascinating types of Radio jobs, tells how 
N,R.L, trains you at home in spare time—how you get 
practical experience building and testing Radio Circuits 
with SIX BIG KITS OF RADIO PARTS I send! 


Big Demand Now for Well Trained 
Radio Technicians, Operators 


Keeping old Radios working is booming the Radio Re~ 
alt business. Profit are large: after-the: war peoapects 
are bright, too. ‘Think of the new boom in Radio Sales 
and Servicing that's coming when new Radios are again 
available—when Frequency Modulation and Blestronies 
can be promoted—when Television starts its postwar ex- 
pansion! 


Broadcasting Stations, Aviation Radio, Police Radio, 
Loudspeaker Systems, ‘Radio Manufacturing all offer 
good jobs now to qualified Radio men—and most of 
these fields have a big backlog of business that is build~ 
ing up during the war, plus opportunities to expand 
into new fields opened by wartime developments, You 

ver again see a time when it will be #0 easy to 
get a start in Radio! 


By the time you've 
conducted 60 sets of 
Experiments with Ra- 
dio Parts | supply, 
have made hundreds 
of measurements and 
adjustments, you'll 
have valuable PRAC- 
TICAL Radio experi- 
ence for a good full or 
part time Radio job! 


a> 
A.M. _sioNat-om. 
Sittroin anew ound 
iPfcnee Poors 


amplitude-modulated 
Signals for test and 


experimental purposes, 
Gtvesvaluablepractice! 
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| with a Bright Future 


Many Beginners Soon Make $5, $10 
a week EXTRA in Spare Time 


‘The day you enroll for my Course I start sending you 
EXTRA MONEY JOB SHEETS that help show how to 
make EXTRA money fixing Radios in spare time while 
still learning. I send you SIX big kits of Radio parts as 
part of my Course. You LEARN Radio fundamentals 
from my illustrated, easy-to-grasp lessons—PRACTICE 
what you learn by' building real Radio Circuits—and 
USE your knowledge to make EXTRA money! 


My Course includes training in 


TELEVISION © ELECTRONICS 
FREQUENCY MODULATION 


Find Out What N.R.1. Can Do For YOU 


MAIL THE COUPON for your FREE copy of my 64- 
page book. It's packed with facts—things you never 
knew about opportunities in Broadcasting, Radio Servic- 
ing, Aviation Radio, other Radio fields.’ Read the de- 
taila about my Course—"50-50 Training Method"—6 Ex- 
perimental Kits—EXTRA MONEY JOB SHEETS. See 
the fascinating jobs Radio offers and how you can train 
at home. Read ‘many letters from men I trained telling 
what they are doing, earning. No obligation. Just MAIL 
COUPON in an envelope or pasted on a penny postal! 
4. E. SMITH, President, Dept. 4KP3, National Radio 


Set Servicing pays many OUR 20TH YEAR OF 

Nha tained eadlo Pech TRAINING MEN FOR 

nr regular Jobe and make SUCCESS IN RADIO 
erika a 


1... SMITH, President, Dept. 4KP2 
National Redio Institute, Washington 9, D.C. 


Dear Mr, Smith: Please mail me FREE, without obligation, your 
SA-page book, “Win Rich Rewards in Radio," which points out 
Radio's opportunities and tells how you train’ men at home to be 
Radio Technicians and Operators. (No salesman will call, Please 
write or print plainly.) 


Age. 


70 BETTER PAY 
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FUN-PACKED 


SECTIONS 


That Make Drawing 
Easy as ABC 


‘] 
ALL FOR ONLY 


HERE'S HOW ITS DONE! 
t << ¢ 
ry 


ANYONE WHO HAS 
LEARNED TO WRITE 


can learn to draw! This 
helpful book removes 
the mysticism that has 
surrounded art. By re- 
ducing the elements of 
drawing to its simple 
steps, it teaches THE 
BEGINNER to draw. 
and then to advance into more diffi- 
cult subjects. 


The illustrations show the 9 
BRANCHES OF PRACTICAL ART 
which this book covers. No previ- 
ous knowledge on your part is ex- 
pected. Within a few days you will 
e drawing with an ease and en- 
joyment you never thought possible. 
For the professional artist, it is a 
REFERENCE BOOK and veritable 
mine of informa- 
tion. 


This book gu 
you from the firs 


les 
rt 


hasn't opened up new paths of fun and 
cortistic ability for you — return it, end it 
/on't cost you a single penny. If you decide 
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‘A COMPLETE SELF-INSTRUCTION 
COURSE AND REFERENCE BOOK 
with over 1000 “How-to-d 
SKETCHES and 
DRAWINGS 


stroke on paper to 
selling the fin- 
ished art. In- 
cludes specific in- 
struction on: Still 
Life, Anatomy, 
Human Figure, 
Faces, Portraits, 
Cartooning, Ad- 
vertising, Lettering, Commer- 
cial Art, Illustrations, etc, 
Teaches you to draw: Hands, 
feet, heads, bodies, noses, 
mouths, eyes;—how to express: 
Laughter, anger, terror, grief, etc.;— 
how to attain: nce, composition 
symmetry, shading, action, move- 
ment. Also how to letter with 37 
COMPLETE ALPHABETS. And 
how to draw cartoons, caricatures and 
comicdrawings. Includes glossary, ete. 


To make it generally available, we 
have set the special price of $1. If 
not delighted, money back. 
Merely mail the coupon, 
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Are You Satisfied with 


yoo" 


Let Me PROVE I Can 
Make You a NEW MANin 
Only I5 Minutes a Day! 


OW do YOU look stripped—in locker-room or 
gym? Skinny, scrawny, sparrow-chested, self-con- 
scious, HALF ALIVE? 


How do you feel when people notice your physique? Can 
you stand their gaze? If you're not satisfied with your present 
Physical development, let me prove I can make you a New 
‘Man—in only 15 minutes a day, right in the privacy of your 
own home! I'll give you biceps like iron and a fine, deep 
chest. I'll broaden your shoulders, add ridges of solid 
muscle to your stomach, fill out your arms and legs. If 

you are fat and flabby, I'll streamline you into a 
picture of radiant manhood. 


What “Dynamic Tension’ Can Do 

How? Dynamic Tension! That's the secret 
that changed me from a flat-chested 97-Ib. 
weakling into the red-blooded HE-MAN that I 
am today. That's how I’m turning thousands of Chsts lita 
fellows like yourself into New Men—with husky, cad 
handsome body and tireless endurance. I can Biota'ot Charice 
do the same for you. Let me PROVE it! 

“Dynamic Tension” is a PRACTICAL and NATURAL 
method. You use no tiring apparatus, no muscle-straining 
gadgets. My method is actually FUN! In only 15 minutes 
a day, you will actually see your muscles increase into 
Powerful bulges of brawn and strength. You'll enjoynew [=== — — — ig 
stamina, a glad-to-be-alive feeling. Before you know CHARLES ATLAS, Dept. 1K, 
it, you'll have a rugged, handsome body, a rough-and. 118 Kast 23rd Street, New York 
ready ambition surging out of you that the world can't the, Proot Out your 
lick! I'll show you how it really feels to LIVE! 7 nuaky body and SAE tu 


SEND FOR FREE BOOK earn 


Jor my. 


gan. Address me personally. CHARLES ATLAS. 
Dept. 1K, 115 E. 25rd St, New York 10, N.Y. 
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SPRAYBERRY vr TRAINING 


= TECHNICAL | 
“4 044“ LU KNOWLEDGE | 
GU SKILLED 

_ 


S| 7) HANDS 


HERE’S THE ONE PRACTICAL WAY TO TRAIN FOR 


BIG EARNINGS AHEAD IN RADIO-ELECTRONICS & TELEVISION 
JUST OUT! FREE! fii iota ce cnay dass 


jagrams and Symbols” future In the swiftly expanding feld of Radio-Electron- 
i aie Bisgreme and Syatek ies INCLUDING Radio, Television, Frequency Modula- 
tion and Industrial Electronics. Be wise! NOW'S the 
time to start. No previous experience is necessary. 
‘The Sprayberry Course starts right at the beginning of 
Radio. You can't get lost. It gets the various sub- 
jects across tn such a cleat, simple way that you un- 
id and remember. 


il Show You a New, Fast Way to Test 
Radio Sets Without Mfg. Equipment 
‘The very same Radio Parts I supply with your course 
for gaining pre-experience in Radio Repair work may 
be adapted through an exclusive Sprayberry wiring pro- 
cedure to serve for complete, fast, accurate Radio Re 
ceiver trouble-shooting. Thus under Sprayberry methods 
you do not have one cent of outlay for manufactured 
‘Test Equipment which is not only expensive but scarce. 


iness of Your Own 


describing my Radio-Elee- 
fronie training, 


Auden 


my training will help you win higher rating and better 
pay. 


chy. 
‘Sai i Bia aiope oe 
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INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, is the right time to patent your in- 
vention, Why? Because manufacturers everywhere presently en- 
gaged in war production are looking ahead to the future by buying 
up patent rights now, so they will have new and attractive items 
to make and sell for civilian consumption as soon as the wat 
over. This is what happened during and after the last war. Hen 
the smart thing for you to do Is to look ahead to the future too. 
Protect your invention and yourself by applying for a patent now. 


Patent Guide Shows What To Do 


‘atent Guide for the Inventor” answers many important 
‘oncerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc, are necessary to apply 
for a Patent; how to protect your invention through dated and w: 
nietsed disclosure; how to do this AT ONCE to safeguard 
be checked to determine 
ble before filing fees need 
ractical way these can be 


be pai 
paid a fhow some invento 
cured financial backing ; how many simple inventions have proved 
Iarge commercial succeases ; how. Patents covering improvements 

iso can be profitably utilized and marketed; tells countless other 
facts of interest, 


Why You Need Expert Assistance 


‘The Patent Laws were enacted for your benefit—to give you protec. 
tion for the features of your invention which are Patentable. But 
these features must be legally and concisely set forth in the form of 
“claims.” ‘This phase of the procedure ia so complex that the Patent 
Office advises the Inventor to engage a competent Registered Patent 
Attorney. We maintain a large staff—carefully trained registered 

mnt attorneys—expert draftsmen—experienced searchers—to 
ve you. We have been serving inventors for more than 20 years. 


ke First Step N 
Deh CLARENCE A.O'BRIEN 
€ HARVEY B. JACOBSON 


PAGES 
Over 150 
Mechanical 


of Invention” form ‘which. will enable you at once to 
establish the date of your Invention, before you file your 
Patent application. This step costs you nothing 

vital to your success, “Remember—in Patent 


TION is IMPORTANT, Del 
pon in an envelope, or paste it on a penny postcard NOW. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
“Worthy of your Trust’” 
Registered Patent 


42-K Adams Building 
Washington 4, 0. C, 


FREE BOOK 


IMMEDIATELY MAIL COUPON TODAY! 


OCTOBER, 1944 


Buy Wer Savings Bonds and Stomp: 


| CLARENCE A. O'BRIEN & HARVEY 8. JACOBSON 
| Reiter Patent Atoreysbelore the United Stees Potent Oca 

| 42-K Adams Building, Washington 4, D. C. 

| Please send me your 48-Page “ 


Inventor 
Invention ‘This request does not 


| obligate me. 


I ame = 5 


| Address 


| City State___ 
L— — —- (Please write or print plainly.) ————- 
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Unseen Worlds / 


At Your Command: 


Passibly there are universes beyond this one to 
be realized. Perhaps within the nucleus of each 
atom is the energy of a thousand dynamos— 
awaiting man’s command. But for all of this 
outward conquest, are you still at the mercy of 
mysterious indwelling forces? No man is a mas- 
ter who has not explored self—to whom the 
worlds of inspiration, mental creating, and intui- 
tion remain dark continents of the mind. Would 
youlike to shatter the illusions of time and space 
~know whatis real and what are the oppressing 
limitations in life? Would you like to Anow the 
true purpose of your conscious existence—and 
experience the Cosmic forces which influencesit? 


ACCEPT THIS Pree BOOK 

Now is the time to discard obsolete, traditional 
thought. We are on the horizion of a new era. Learn 
how nature was intended to obey your commands. 
Write the Rosicrucians, a world-wide fraternity (nota 
religion), for their fascinating free book,"The Mastery 
of Life.” It will throw new and searching /ight upon 
you and your universe. 


Address SCRIBE: V.G.M. 


THE ROSICRUCIANS «morc 


SAN JOSE, CALIFORNIA, U.S.) — 


PROTECT and SELL 
YOUR INVENTION 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
The opportunity for quick money is enticing. Sales 
sources are many if your invention has merit. But, be 
sure—before you place your device in strange hands- 
that it is fully protected, A United States Patent gives 
you this protection. The first step toward inventive suc 
cess—always is—and always has been, the application 
for @ U.S. Patent, There is no other way to protect your 
invention in accordance with the laws of this country. 


MAKE THIS RECORD NOW rr you have an in 
vention, and wish to secure it for the future, act at once. Have 


it dated now and recorded in our office. We will send you 
this FREE Invention Record Form for the purpose. Fill out 
the Invention Record Form fully describing the nature of 
your invention, Make a sketch of its main features, Mail it 
to us and we will record the date it was received in our 


oMce, The earlier the date the better your chance of com 
bating rival inventors who may lay claim to your 
idea later, Don’t delay a single minute in taking 
thia important step. Your whole future may depend 
upon it. Mail the coupon for our FREE Invention 
Record Blank and New FREE Book today! Ps 


OW WE SERVE YOU AS RE: 
TERED PATENT ATTORD 
‘The U. 8, Patent Office atron 


gly recomment a 
the Inventor is famillar with such matters 

employ the services of a Registered Patent Attorney 

In the preparation of his Patent Application. 

We are Registered Patent Attorneys fully quall Hi 
fied to represent you at the Patent Office. We 

have had long experience In studying hundreds 

of types of Inventions. This gives us the ability 
to judge your invention and to describe it ac 
curately and convineingly in technical lang 
Tt given ux the perception to center arc 
npon those details of your invention which, in 
our Judgment, will be looked upon most favor: 
ably by the Patent Office Examiner. 


PATENT ATTORNEYS 


1422 Albee Building, Washington 5, D. C. 
ats eh oo ie re C C cm 


How to Protect, Finance and Sell Your Inven- H 


tion,” and our FREE Invention Record Form 
maybe this step will pave the way to future 
security for you and your family. Act Today’ 


ma Gist tn reawest doen mot eotigate me. 


MeMORROW & BER) 
Patent Attorneys | 


1422 Albee Bldg., Wash. 5, D. C. crt. STATE e 
hes 8s = ees see ean ett | 
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To People 


who want to write 
but can’t get started 


Do you have that constant urge to write but 
the fear that a beginner hasn't a chance? Then 
listen to what the editor of Liberty said on 
this subject: 

‘There is more room for newcomers in the writing fild today 
than ever before. Some of the greatest of writing men and 
women have passed from the scene in recent years. Who will 
take thelr plates? Who will be the new Robert W. Chambers, 
Hagar Wallace, Rudyard Kipling? Fame, riches and the hap: 
pineas of achievement awaitthe new men and women of power.” 
; BUS DRIVER SELLS 

‘STORIES. 


“Since reporting the sale of my 
first attempt at a magazine arti 
cle, I have sold three others, Also 
Jour feature stories were accept 
ed by the local newspaper. The 
credit is all yours. When you con- 
4 y ‘Sider that I'm a driver for the 1o- 

cal bus company, you can readily 
kee my time is well taken up.” 
Herman R. Bach, Box 113, Pacific 
Grove, Cal. 


Writing Aptitude Test — FREE! 


THE Newspaper, Institute of America ofters 
a free Writing Aptitude Test. Its object is to 
discover new recruits for the army of men and 
women who add to their income by fiction and 
article writing. The Writing Aptitude Test is a 
simple but expert analysis of your latent ability, 
your powers of imagination, logic, etc. Not ali 
applicants pass this test. ‘Those who do are 
qualified to take the famous NLA, course based 
on the practical training given by big metro- 
politan dailies, 

‘his is the New York Copy Desk Method which 
teaches you to write by writing. You develop 
our individual style, instead of trying to copy 
hat of others, You “cover” actual assignments 
such as metropolitan reporters get. Although 
you work at home, on your own time, you are 
constantly guided’ by ‘experi- 
enced writers. It is really fasci- 
nating work. Each week you 
see new progress. In a matter 
of months you can acquire the cov- 
eted “professional” touch. ‘Then 
you're ready for market with greatly 
Improved chances of making sales. 
But the first step is to, take the 
Writing Aptitude Test, It requires 
but a few minutes and costs noth- 
ing. So mail the coupon now. Make 
the first move towards the most en- 
Joyable and profttable occupation— 
writing for publication! Newspape 
Thatitute of America, One Park Ave 
yug, New York 18, N. ¥. GFounded 


NOTICE TO 


Newspaper Institute of America 

One Park Ave., New is 

Send me. without cost or obligation. ¥o 

Writing Aptitude Test and further information 

about writing for profit as promised in Popular Sci- 
ence, October, 


Copyright 1941 Newspaper Institute of Amer 
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Buy War Savings Bends and Stamps regularly. 


MEN NEEDED FOR 
GOOD PAY WORK 


TRAIN NOW For Post-war 


14 income awaits, those men 
meresting and successful 


Enter This Field For Good Earnings 
learn in your spare time, Get set for 
possibilities, "Here. is-a Balanced plan of 

at offers you hom 

ork experience. 

thousands of a 

his interesting. ? 

Gan. get this ‘Know How that can lend’ (3 

in opportunities that await you after the War, 

‘This Balanced instruction ‘will not interfere. with your 

present work: Write for PRE complete details TODAY. 


UTILITIES ENGINEERING INSTITUTE 
Dept. 3104, 1314 W, Belden Ave., Chicago (14), Ill. 


importa 


aoe es Raat 
oe eS 


Learn this 
Profitable 
Profession 


IN 90 DAYS 
AT HOME 
Money-Making Career Open 
to Men and Women, 18 to 50 
updrdof rm and women etre 38 a 60 make $10 40 In 


‘hospi 
ne tncam 


‘oct 
fall th 
pate hele 

aking profession in Jour oWn home, through our 
Thome study. course. Samo iastructofs ‘as in our 
Rationally known etldent school,” You an. win 
Independence” for future ‘secur 
by ually 

be, completed’ tn 


‘Anatomy’ Charts 
FREE, postoal 


Twe cocece oF 8) 


POPULAR SCIENCE 


YOUR OWN POST-WAR WORLD NOW! 


Ar THE drafting board you can design a rewarding future for yourself, No 
‘one else can do this for you—and the time to start on it is now. When the 
post-war time of great opportunities arrives, it isn’t going to wait for any 
one to catch up. 

‘The man who is drafting ships, planes, tanks and guns today is the man 
who will be drafting tomorrow’s aircraft units, automobiles, buildings, air- 
conditioning systems. With the knowledge he is acquiring now, he is draw- 
ing up his personal world within the great new world. 

The greater the opportunities, the fewer the places for the untrained. 
‘The International Correspondence Schools make training in drafting—and 
400 other technical and business subjects—open to all. In or out of the 
Armed Forces, no matter where or how you're situated, famous I. C.S. 
Courses are available for spare-time study at low cost. 

In drafting, there’s an I. C. S. Course especially designed for you whether 
you're a beginner ambitious to qualify as a draftsman or a draftsman who 
wants to become a designer and to keep on moving up from there. It’s worthy 
of note that nearly every “big name” American in engineering and produc- 
tion acquired experience at the drafting board. And that many of them 
started by mailing the coupon you're now looking at. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7694-K, SCRANTON 9, PENNA, J 
Without cost or obligation, please send me booklet and full particulars about the course before which I bave marked X: 


Q Textile Designing 
8 Westen Manutacturing 
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{ 


Cl Airplane Drafting 
Ci Architectural Drafting 
Ci Electrics 
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Know Electricity a as Experts 
Know it— and Get an Expert’s Pay! 


SA rts rg ky 


The Croft Library of 
Practical Electricity 


money down—easy pa: 


rere 


aon Jou dechg ts ee gk eed 2.00 Bg 


PLY eet 


SEARTAN'S supe 
sod train! 


rs ing ean mai 
7ob-a top-notch eet ready 


“SPAR TAN 


SCHOOL OF AERONAUTICS 


THE SLIDE RULE SIMPLIFIED 


By THOMAS H. BLAND! 


(| YOUR BOY 


Nay beanother Edison, Ford or Luther Burbanic, Hel 
iim start’ a laborat Edison worked with 


'TEFIC CO. 
2204 W. North Ave., Dept. 10, Chicago 47, Ill. 


YOU ARE UNDER ARREST 


There’s a Thrill 
in Bringing a 
Crook to Justice 
Through Scientific 


CRIME 
DETECTION 


taught thousands of men and women this exciting, 
leasant profession. Let me teach ¥% 

Tioer owe home, Prepare yourself in your leisure tims 

0 fill responsible, steady, well-paid position in a. very 

short time and at very email cost, What others have done, 

you too, ean do. 


53% of All American 
Identification Bureaus @2trya 


tudents or graduates of TAS. 
Work “is "easy to jeara 
is inexpensive.” You, to0, 
By youreelf to il’, responsible i detection, 
ay and steady employment. Dut don't delay 
fails now. “Let me show you bow easily and 
can prepare you for this fascinating work, 
= time int your own home, fou sayy pay a 
"Seite today for tree Crime Book. 


FREE ‘THE BLUE ook OF CRIME” 


Tha 


INSTITUTE OF APPLIED Ld 
Dept. 1367, 1920 Sunnyside Ave., Chi 


51 . y Low AS 
FADO ELECTRICAL ENGINEERING EPH] 
rire 


“Seacr 
fering anrcerstul far 41 90 
Depts 1866, Circle Tower, tn 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address ‘Vocational Art’ Test. 


‘ar smo, IN. 10144 At lettin Be, Minsapa, Mia. 


_ BE A _PERFUME DISTRIBUTOR! 


FS DANcEn SIGNAL 


Otten ith Hardening of the Arteries, 
a Stroke: Paralynia, Heart Tre idney Disease, 


BALL CLINIC, Dept. 5160, Excelsior a Me. 


Buy Wer Sevings Bonds ond Stamps regularly. 


VIGTORY 


WORK OUT 
133 
TRAINED RADIO-ELECTRONICS MEN INTERESTING 


Needed NOW and in the FUTURE esha 


n DeFOREST 


a. 


YOU GET VALUABLE EMPLOYMENT service. BT MT Cd 
DeFOR! - 
I i ‘ - 


SPECIAL TRAINING 
Is ESSENTIAL To 


SUCCESS 


Train NOW in Air Conditioning 
and Refrigeration 
* 


hhas opened up scores of new 
elds which mean unlimit- 
ed opportunities for the future. ‘Today's demand for 
men qualified to sell, install, operate and service re- 
frigeration and alr conditioning systems far exceeds 
the number available. Train now with the COM- 
MERCIAL TRADES INSTITUTE. Learn while on 
Your present job. Fundamentals are given in simple, 
follow lessons—where you read and SEE 
what to do, “Actual shop and laboratory experience, 
working with expert Instructors, is provided at no 
extra cost. Here is the ideal course for the man who 
wants a career—not just a job. 


FOR COMPLETE DETALS—MAIL COMPON TODAY TO St4OeL NEAREST YOU 


lgeraton and Ale Con- 


et 
‘Your Guide to's SUCCESSFUL Puta 


DON'T WAIT UNTIL THE WAR IS OVER! 
Since 1929 Curtiss-Wright Technical Inatitute has been spo- 
alising in modern, progressive training for Aeronautical 
Engineers and Master Aviation Mechanics (no flying 

involved), Prepare now for your Aviation Career. 
BE READY! The opportunities are great today 
and will be much greater in tomorrow's Age of 
Flight ACTI 


<URTISS 
TECHNICAL 


WRIGHT 
INSTITUTE 


La 


GRAND CENTRAL AIR TERMINAL 
CGLEMDALE 1, CALIFORNIA, 


Registrar, Curtin Wright Techaical Institute, Grand Cuntral Air 
‘Terminal, Glondale (1), California. Please send information 
(2nd profusely ilustrated catalogue ow Aviation Training. FREE 
‘without btigntion .. Dept. 5-10 


ce YOU CAN LEARN TO 


ta DRAW 


Y) Badd wiere 
vom the beat 
cimmercial at 

abable of earning 


ee 
IAL ART Besionna 
Rigen ART Canroonna 


SHINGTON SCHOOL OF ART 
WASHINGTON 8, D.C. 


| POCKET ADDING MACHINE 


Sturdy steel construction for lifetime use. 
‘Adds, subtracts, alas mulliplication. Cupactty 
809,000.00." "A ‘real. mackine—guaranteed 5 

tisfed users, Bend 
‘hip Immediately. On 


‘STUDIO 131 
3118-18th 3T.. NW. 


5Oeretts “case” 2c 
Trial * J Your money ba 
trial if not satia 


Els 


JOKE BOOKS ADULTS 


‘The Kind they lke, You will be both a 


iby and he’ Late she by when net 
‘hese pocket size joke books,"They are 
ful of Eatertainment, um and’ Hutso 


$oecini assortment of i2 books aif different 
fersh.oo. “Print name and address, send 
cash oF stamps to! 

TREASURE NOVELTY CO. 
72-5th Ave., Dept, 1410 N.Y. 14, N.Y. 


Results GUARANTEED 


esse presen recreate seg 
Eh ae Ae 


PERFECT VOICE INSTITUTE, Stoke TWH?, 04 E Lote St, Chicaye, 1, 


Buy Wer Savings Bonds and Stamps regularly. 
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Leaders in science and industry have long been. saying, “Keep your eye on Plastics.” 
But now the time for action has arrived. The future of huge possibilities has already 
begun, Developments in Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes in peacetime production of thousands of products, 


Today there’s a big need in vital war production for those who 

are trained in Plastics. From one to a hundred articles made 

se of Plastics must be supplied for every man in our fighting 

forces. Start training now in Plastics Pasincering, in spare 

time in your own home. Fit yourself for a responsible, well-paid position. Help 

to win Victory. And at the same time you will be preparing for even greater oppor- 
tunities when the war is over. 


There is scarcely an industry in which these so-called “miracle materials” will not 
play an important part. After the war many old materials, methods and skills will 

e Feplaced. Acquire the all-important “know how.” Be in a position to step into 
one of the key jobs. 


, ‘Turn at least part of your leisure time into money. Qualify at 
: home for a larger income in an interesting career. Build 
WHI I greater security for your future in a vocation that looms large 
on the horizon of the new industrial era. Hours you might 

otherwise waste can put you well on your way toward lasting success, 


It’s easy to find out about Plastics training. To get details and outline of study pre- 
pared by specialists, and about the schooi that has helped thousands to success 
during the past 46 years, write us or check and mail the coupon. Send today. The 
sooner you take this eas 


step, the sooner you ME - STUDY TRAINING SINCE 1897 

reach your foul and reap the — 20 (etme et a a 

ri rewart vA . 7 
ue Take This First Easy Ste; 

AMERICAN SCHOOL OFFERS =>. U ud ul 

COMPLETE TRAINING SERVICE 5) 

IN MANY SUBJECTS 2 

You who have not completed high i AMERICAN SCHOOL, Dept. G746, Drexel at Stth, Chicago 37, It 
2 ‘Plesse cond FREE . tans 
Vv 


‘the coupon at right. Check the subject 
in which you are interested, fill in your 
name and address, clip and mail the 
coupon today. 


Det. G746, Drexel at 58th Street, Chicago 37 
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jer ELECTRICITY 


12 WEEKS TRAINING 
lON REAL MOTORS, GENERATORS, ETC. 


Trained Electrical men are needed now. It’s not 

wing you are, or how old you are. The ques- 
tion have OU the training to hold a good war- 
time job today—and a good job with a real future, 
after the war. 


COYNE TRAINING is easy, practical. 
Located in Chicago, heart of vast war industries. 
Coyne has behind it 45 years of experience in 
training successful men, Mail coupon now! 


“Learn-by- " in the Great Coyne Shops 

cofern, by Doing’ in the Great Comme, Shoge 

actual work on full-size electrical equipment, net 
‘correspondence, ‘Learn house-wiring, ‘motors, powor 

pen fewitchboards, quto electricity. ete, Be an ~All 
yund Electrical Man"—for big opportunities. 


Train First—Pay Later [wen wit PHYsicaL 
tle DISABILTIES 


frainteg 

Ypur tultion tn’ cay w ef 
her graduation. t ced 

Fray expenacs while here, Pl 
help You tet ite ‘ 


Lack of Experience | INDUSTRIAL 


ELECTRONICS 
Now Included! 
Tourer 
valuable 


Get My Free Book! 


Let me send you my big illus 
{ated book ablowing how I ely 


H.C, LEWIS, Presigen 
Eo ELECTIIEKE ‘scrtoor 
5008. Paul 

Send. eye Free Boo 
INDUSTRIAL 


Zearn REFRIGERATION 
and AIR-CONDITIONING 
START YOUR OWN REPAIR SHOP 


Exceptional opportunity for men of all ages up t0 
6. No previous expetience needed. Our practical 
course is easy 0 grasp. A common school education 

sufficient. Prepare now for after the war fot 
1 ig pay jb or sat your ove sepa shop. 


LAW... 


STUDY AT HOME {5s'i"Segersacton if bes 
and publiclife, Greater opportunities sow than eve 


Mosse eulcage sri 


ANY BOOK IN PRINT! 


Delivered at your door. We pay postage. 
Standard authors, new bo 
‘ction, ‘reference, medical, mechanical, 


in EMICAEO) tHe 


Ey CARTOONS! 


ee ee 
ae eT ay aaron JZ SS 
ele ete er aa 

RAYE BURNS SCHOOL, Der. Bor S89, CLEVELAND, owt0 


BOOKS FOUND FREE! 


What books do you want? 
Lowest market pric ing old books, 


SEARCHLIGHT BOOK CENTRE 


DO YOU z= 


Fan as high ag 050-4100, weskiy after, few weeks bore 
terme "no further capi 
ieeded. no goods fo buy. dain year, Write for tree Booklet, 


Senha Cron a Ent eer ask Bey Beta 


NAME..ccs00 
ADDRESS... 
city... -:20NE..... STATE....4 
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JUST OUT! NEW FROM COVER TO COVER! 
AUDELS 


REFRIGERATION 


and AIR CONDITIONING GUIDE 


>t >t >t > >t ot 
>t > >t >t >t 


“AUDELS REFRIGERATION & AIRCONDITIONING GUIDE." for ENGINEERS, SERVICEMEN, SHOPMEN AND USERS. 


4 Books in Oni ring the basic principles, servicing, 
operation and repait 

1, HOUSEHOLD REFRIGERATION necessary data you have been looking for on: MODERN 
2, SPECIAL REFRIGERATION UNITS UNITS, SYSTEMS AND MACHINES, REFRIGERANTS, includ- 


ing, Lockers, Water Coolers and 
3, COMMERCIAL & INDUSTRIAL REFRIGERATION a Li80 peace, 46 chaptersall fey 


‘Sr/AIR CONDITIONING SYSTEMS for ready reference and answers 
jal important facts to your questions, Size 4% x 6Y%4 x 13%, Flexible covers. 


wes CUT HERE sme mmm 


Ath to See Jt! ‘MAIL ORDER 


"HEO. AUDEL & CO.,49 W. 23 St.,New York 10,N.Y. 


A gold mine of esse 


Please mail me for 7 days’ free examination the 
books marked (X) below, T agree to mail $1 in 7 
3 on each book or set ordered, and to further 
il $1 a month on each book or set ordered until 

e paid purchase price. 
[| _1fLam not satisfied with GuidesI will return them. 
(DAudels REFRIGERATION & Air Conditioning Guide $4. 
TH GAudste pumrs.i Ons « 
Audels WELDERS GUIDE Sera 


SHEET METAL PATTERN LAYO! 
IRCRAFT WORKER 
\THEMATICS and CALCULATIONS °° 

OOLMAKERS Handy Book 


AUDELS 


EFRIGERATION 


and AIR CONDITIONING GUIDE 


R 


1280 aap 
FULLY 

Ene ILLUSTRATED 1%*"* 

TO GET THIS ASSISTANCE FOR Sg COMPLETE 

YOURSELF MARK FIRST BOOK (X) 4 Pay. | 

ON MAIL ORDER COUPON NOt OnLy 


‘THEO. AUDEL & CO., 49 W. 23 ST., NEW YORK 10, N.Y. 


OCTOBER, 1944 Buy War Savings Bonds and Stamps regularly. 25 


FlaSH I NW Sper in those 


practical money-making trades 


watch and clock repai 
LES At eee ee 
py! 


-instroction taining im Amer- 
{Swiss watches. pecial sec 


COMPLETE UP-TO-DATE COURSE 
How to pick locks, de-code, make master- 
Keys, repair. install nervice, te. New, sel 


eats 
Ei'Wateh and Clock Repairing. () Lockamithing and Key Making. 
NAME. 


Easy to Plate CHROMIUM 
GOLD, vcivER, NICKEL, COPPER 


WARKER FLEETING £8,360 N.Michigan, Chicago 1, Dept. 418 
[ Gentlemen: Sead Free Sample and Details tor 
[ Nome. 
14 
City Sie 
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‘A. recent frightful increase in 
has sepoad aes demand for, ae 
julpsen eet 


THE FYR-FYTER CO. 
Dept. 92, Dayton 1, Ohio 


“How to Make Money 
with Simple Cartoons” 


A book everyone who likes to draw have, 
Wis no obligations. Simply address 
CARTOONISTS’ EXCHANGE 
Dept. 14410 Pleasant Hill, Ohio 


Le SE 


rape Ro 
bts mlen Gan, B 


TRA MONEY, 
FOR wits 
WORK ino ‘ou ‘Gare 


Modernize Your Gun! Improve Your Sore! 


durable grips made, Positively un~ 


r 
HARDEST jobs the EASI- 
EST way! MoTolt’s AUTO RE- 
PAIR MANUAL ‘is ready. to 
show you how to rerair any- 
thing from carburetor to Tear 
end—with the least possible 
amount of time and effort! 
‘Suppose plain-talking ear en= 
gineers from every auto plant 
in “America got. together and 
‘showed you all the things you 
needed to know about repairing 
and servicing the cars they had 
designed and manufactured! 


i 
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MoToR’s New AUTO REPAIR MANUAL 
Shows You How to Service and Repair 
ANY Part of ANY Car! 


car built since 19361 


Easy to use, tool Quick-ine 
dex leads you to right page in 
Sityt" Just follow simple. ine 


structions step-by-step. 


‘SEE HOW MUCH YOU GET! 
es, 8%4x11 inches. 
rrdy covers, 200,000 
vdjustment, re- 
Diacement, tune-up facts on 
all makes and models, 1936 to 
1942, More than 1000 cut-away 
photos, diagrams, drawings 
show you exactly WHAT to do. 
and HOW to do it. Used by 
U. 8. Army, trade and tech- 
nical schools everywhere, thou- 


sands of auto servicemen, 


Now YOU—without cost 
hat 


ean ‘see for yourself 
‘& wonderbook MoToR’s 
Auto Repair Manual really 
is, TRY itPREE for 7 
days! Learn first-hand how 
it can pay for itself the 
‘first few times you use it, 


SEND NO MONEY 
1-Day Free Examination 


Just, mail coupon at 
without money? When Sts 


Factory Shop 
Manuals, covering every make 


Clear, Pictured Facts on 
Every Job on Every Cai 
Lincoln Built Since 1935! 
ioe af So tna 
masinustiat fast 


Baris 
frodels 


que Wi 
fg at ee eure 
feviee” Stuer ei 
tepeeble tn eet let Be 


En 
Lafayette Studebaker tric. Puel, Cooling, Lubricating 
Le Selle Teroplone Sects Sranoaniong Uae 


tein’ Wie" essa ra Bo 


SS SS 
‘AIL COUPON NOW FOR 7-DAY FREE TRIAL I 


I ‘MoteR Book Desk 12M, 572 Madison Ave., Kew York 22, WY. 
ROS Seat oak Sant trot 
Beet ed senna LES 
I Selivery charge with final Fe ioe iB, all). Other= 

Tetaniamam Ee ballin. 
I CD MeteR's TRUCK REPAIR MANUAL. (Described at 
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PRACTICAL | 


ELECTRIC A cad 


Answers YOUR y- 
QUESTIONS. 
WHAT EVERY 

ELECTRICIAN 


WANTS TO KNOW 


found In AUDELS ELECTRIC LIBRARY: Eleetrtety 
“ALL electecal workers, 1) eS 'nlormation for the 


Fou ean eure 
Waite TOD. 


AUDEL, Publishers, 49 W. 23rd St, New Yorn 10, N.Y. 
Mail Vol. 1. Electrie Library on 7 days’ fre trial 1f 0.1 will 


femme 81,60, oiterwine 1 will return it, 1 also requent jou Co mall one 
Book ench month onsame terms: No obligation Unless lam satiated, 


Psa 
Employed by 


How to make a good 
living on a small farm 


‘Want a small farm? Own one now? If you do want the en- 
‘good livin, 


he . Kains, work 

ling small farm expert—shows you how co select, bow 

gasily Co run your farm successfully. 

This book tells what kind of, farm to rent of buy: how to 
i what and bow to plant; choice and care 


Teelgation :sprayin 
tom; harvesting’ stotayey sale 
Of ‘products and eis 
very pane packed with 

Ta net al a 
bie. "“Abundantiy "iitusrate 


shortages, "high 
inflation. he 
ook as your 
Tf noe sacle: 
ied, return for full 
refund. 
Send No Money 
Unless You Wish. 
ay postman $2.56 
plus 30c. COD and 
Postage charges. If 
you send cash with 
Srder we pay all 
charges — you save 
30 cents. 
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pos ssssss=5 
GREENBERG: PUBLISHER 
410-D Madison Ave.,New York 17 


EO AGREE se 

penne an aed 
‘within T'daye for’ full refund, 

Sea eee 


ees er, 


. 
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Buy War Savings Bonds and Stamps regularly. 


SEND For THis 
TIME SAVING 


co} 
Ohm's ta HMITE 


iw Calculator 


Figures Ohms, 
Mitts, Amperes 
Volts ... Quickly! 


Problem solved 
with one setting 
of slide. All values direct reading. (444"x9") 
nd oaly 10c in coin to cover cost of handling 
OHMITE MFG. CO., 4942 Flournoy St.,Chicoge 44, Il. 


YOUR PERSONALITY 
ANALYZED! 


Army-Navy Bargains 


Phat on nto, fr 
& 


FREE Music Catalog 


Over 1300 Standard, Classical and Teaching Pieces 
{or plano, violin and voice in World Famous McKinley Shoot 
Music and Book: thi sndard for: 

Bit century. Weite fodey tor FREE calstog: Dept 33 


McKINLEY PUBLISHERS, Inc., 1507 E. 55th St., Chicago 


Fistula—FREE BOOK 


Explains Dangers of Delay 
Learn facts about Fistula, Piles and other rectal 
and colon troubles. Address a card or letter for 
a FREE COPY of 122-page book on these ail- 
ments. McCleary Clinic, 1071 Elms Blvd. Ex- 
celsior Springs, Mo. 


WINDOW SIGN LETTERS 


Por Store Fronts and Office Windows, Anyone ean Dub 
hem on. Free Samples, Imitation gold and silver. 
METALLIC LETTER CO., 441 N. Clark, Chicago 10 


cos Dept, 0-23, Tolede 4, 0. 


National Schoo! of Meat Cutting, 
POPULAR SCIENCE 


riumenc MACHINERY 


pispLays 


SURGICAL 


CONDITIONING APPLIANCES 


MARINE auromorive 


Piastics are playing an increasingly important part in 
almost every industry—improving old. products and 
creating new ones. That is why such a brilliant future 
is predicted for plastics in the postwar period—offering 
opportunities to farsighted men and women who know 
plastics. Now is the time for you to prepare for a 
career in this fast-growing field. 

LEARN AT HOME—You can learn plastics in your 
spare time at home without interrupting your present 
work, The Plastics Institute has developed a thorough, 
easy-to-understand course of training, requiring 0 
previous technical experience. It offers complete, au- 
thoritative training based on industry requirements 


FASCINATING COURSE—The lessons are readily 
Brasped and practical. Every step is made clear with 
graphs, diagrams, pictures. Actual specimens of plastics 
materials are furnished. A bi-weekly bulletin, “Plastics 
Trends,” keeps you posted on new developments. 

Dept. PS-10, 122 E. 42nd St., New Yo 


Plastics Industries Technical Institute 
221 N. La Salle St., Dept. PS-10, Chicago 1 


| Gi Veterans: Check here for special information. 
_51_M nnder ts Check here for special booket 


17—Dept. P5-10, 221 N. Le Selle, Chicoge 1—Dept. PS-10, 186 5. Alvarode, Los Ang 
SPECIAL RATES FOR SERVICE MEN 


Please send me the booklec “World of Pla: 
ining program. I understand there is absolut 


Occupati 


Zone....-..-State, 


rexruRes YEXtTmes 
DENTISTRY sions 


BUILDING 
MATERIALS 


wrrcHers 
UTENSHS 


RADIO AIRCRAFT 


COMPREHENSIVE—Learn the various phases of 
plastics from this course . . . materials, designing, mold- 
ing, fabricating, estimating and plant management. 
Acquire a basic knowledge of plastics that can be 
invaluable in preparing you to take your place in this 
great new industry. 


EXCLUSIVELY PLASTICS—The Plastics Institute is 
America’s oldest and largest plastics educational organ- 
ization which devotes all of its facilities exclusively to 
plastics. It is held in high esteem by members of the 
plastics industry. Many of our graduates hold respon- 
sible positions in the plastics field. 


START YOUR FUTURE—TODAY! Mail the cou- 

a below now! We will send you an interesting 
Booklet filed with valuable information on plastics and 
tell you how, at small cost, you can prepare for a career 
in this important industry. Don't put it off! Mail today! 


Mail in Envelope or | 
paste‘on_ penny postcard 


ies" and information 
‘no obligation, 


FREE BOOKLET 


Send For It Today! 


OCTOBER, 1944 
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The lady is examining diamonds, but not in a jow- 
elry store, The stones are of the industrial grade 
and are used by the Boeing Aircraft Company as an 
aid in the monufacture of their Flying Fortresse: 


Diamonds Twinkle Brightest 
in the Useful Arts 


Now somebody comes along and tells me 
that diamonds are used in the manufacture 
of airplanes. Whether it's true or not, I am 
glad to believe that diamonds are coming to 
have some useful purpose other than as 
baubles to decorate a dowager’s neckline. 
What I want to know is: how are diamonds 
used for airplanes™ Are they placed in the 
motors as delicate bearings, or are they used 
in the tools with which the planes are made? 
—M. K. F,, Seattle, Wash. 


These diamonds are used principally for 
testing metals and for resurfacing grinding 
wheels employed in the making of airplanes, 
Testing machines use both perfect jewelers’ 
diamonds and industrial diamonds, but for 
resurfacing grinding wheels the stones are 
all of the industrial grade. They range in 
size between 1/20 carat and six carats.—Ed. 


Splitting the Infinitesimal 
into Even Smaller Parts 


Tue article “Magic With Magnetism” in 
P.S.M., started me thinking. So far, all we 
have ever used magnetism for is its power of 
attraction and repulsion. In other words, it 
in about the same state of development 
electricity before Volta experimented with 
his pile and obtained continuous current. Be- 
fore that, most electrical experiments centered 
about the attraction and repulsion of static 
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charges. Nobody connected magnetism and 
electricity because a static charge has no 
magnetic field. Similarly, a static magnetic 
charge such as we have always used has no 
electric field. We had to introduce relative 
motion before we were able to produce an 
electric current by means of magnetism. 

Now to go a step further. The electron 
theory supposes three elemental parts of an 
atom. Why not four? Proton and electron 
for positive and negative electric charge, 
and neutron for north and the counterpart 
of the electron for the south-pole charge. In 
fact, the magnetic electron has already been 
suspected and has been named the “neu- 
trino.” In this connection it is interesting to 
note that uranium 235 contains a large 
excess of neutrons and that it was separated 
from uranium 234 and 238 by magnetic 
means; also that the means of obtaining 
power from uranium 235 was by decompos- 
ing water somewhat as Professor Ehrenhaft 
did. It might be that the men working on 235 
and the Professor were on the same track 
without realizing it—R, P., Hanna, Alberta, 
Canada. 


P. S. M. Paper Drive Idea 
Meets With His Approval 


‘Your timely suggestion in the September 
P.S.M., that we readers contribute our old 
copies of the magazine to the nation-wide 
salvaging of waste paper, should meet with 
100 percent approval from every loyal Ameri- 
can. Don't think I fail to realize what this 
means. I have been a subscriber to P.S.M. 
for 10 consecutive years, and I have kept 
every single number. I have protected this 
valuable collection against many insinuations 
that it was taking up too much room. T de- 
veloped a sort of woodman-spare-that-tree 
attitude. So it came hard to bundle up 120 
copies of the maga- 
zine and turn them 
in. There was 90 
pounds of paper in 
all. Later I read that 
10 pounds of scrap 
paper will make 20 
blood-plasma_con- 
tainers. So I figure 
that I have given the 
raw material for 180 
containers, and it 
makes me feel pretty 
good—B. D. C., New 
Haven, Conn. 


POPULAR SCIENCE 


THE rove OF ToKORROW 


q 


Milestone in Metallurgy 


In 2,000 B.C 
make bronze. 


man alloyed copper with tin to 


In the Mth century, craftsmen fused iron with 
carbon to make st 


In the 19th century, man first successfully 
welded one ferrous metal to another. 

Today, as result of Fairchild engineering and 
research, man .can now join aluminum to steel! 

Through its application to aircraft engines— 
the chemical bonding of aluminum to cylinder 
barrels—Pairchild engineers have been able to 
achieve far more rapid dissipation of heat—greater 
development of horsepower without increasing 
piston displacement. The Al-Fin cylinder is being 
used exclusively on all higher-power Ranger 


future of the Al-Fin principle in avi 


tion 


WAR 


and other heavy-duty industries is assured 
It also has wide posaibilitis 
ficld—refrigerators and radio tubes, 
family planes and autos. In appliane 
office, factory and farm, the ALF 
effect decided i 


‘yeles, 
for home, 
process can 


cations of the Al-Fin Process, 
ider their magnitude consider what 


gineer- 


appl 
As yo 


ing of a The Touch 
of Tomorrow in the Planes of Today.” 
The Future of Al-Fin 
Bearings + Cylinders - Pistons + Brakes 
Radiators + Refrigerators - Compressors 
pumps + Motorcycles 


Auxiliary power plants + and many others 


BONDS AND STAMPS 


az=FAIRCHILD mane AND AIRPLANE 


CORPORATION 


30 ROCKEFELLER PLAZA, NEW YORK 


Ronger Aircraft Engines Division, Farmingdale, .«Falrchld Aircraft Division, Hogersiown, Md... Buington, N. 


Subsidiary, Al-fin Corporation, New York, N.Y, 
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*WEAREVER 


~~ 


TELESCOPE PRECISION 
achieves effortless smo-o-oth writing 
A triumph of precision and design! That is the bril- 
liant Wearever Zenith pen. Its workmanship has 
been compared to the precision with which an 
astronomer’s telescope is blueprinted, machined, 
assembled, Examine its 14-carat gold point....itsexclu- 


sive “C-Flow” feed...observe its sleek beauty. Then | 


feel the revelation of its easy, smo-o-oth writing. 
‘Made by David Kahn, Inc. (Established 1896) 


Pench tram gia box $275 


Buy Wer Savings Bonds and Stamps regularly. 


At Last—a Possible Use 
for the Squeal of a Pig 


Wxex peace comes, the scientists who 
have been doing such wonderful war work 
should be kept busy, under a Government 
subsidy if needful. Here is 
The principle of the soun 
phone described in the August P.S.M. could 
be extended so that enough electrical power 
could be generated to compensate for the 
gasoline shortage. But first a suitable trans- 
former should be developed to step up the 
currents produced. After that, the installa~ 
tion of the apparatus and an electric motor 
in automobiles would not only conserve gas 
but make the back-seat driver an actual 
asset instead of a liability. Power companies 
would bid for the privilege of installing 
sound-power microphones at every after 
noon bridge party in 
the land, but in this 
case greatcare would 
have to be taken to 
guard against blown- 
out fuses. Political 
conventions and base- 
ball games would also 
provide much power, 
to say nothing of 
juke boxes and sim- 
ilar sources of bed- 
lam.—S.P.T., Walla ———~| 
Walla, Wash. 


Two Experiments—One of Them 
Photographic, t/Other Insomnious 


Txose who are photographically inclined 
might like to try the experiment of making 
direct positives on ordinary film simply by 
overexposing it in the camera. Use an ex- 
posure of 10 minutes or so in daylight good 
enough for a 1/25-second snapshot. I once 
got a roll of pretty good pictures that wa} 
on film that had been through an out-of- 
focus Brownie. I simply coiled the film back 
on the original spool, and ran it through 
the camera again, using the long exposures. 
When you get sleepy sometime, see if it will 
help you to keep awake to rehearse men- 
tally the motions of typewriting something 
over and over again at top speed—E. N., 
Prescott, Wisc. 


Negative results, artistically speaking, are 
usually the effect of trying to make direct 
positives B.N’s way, but where would photog- 
raphy be if folks weren’t willing to try 


| things! We tried the remedy for sleepiness, 


but our top speed with the typewriter isn’t 
too good, so it didn’t work—Ed. 


POPULAR SCIENCE 


MEET YOUR NEW NEIGHBOR <2 


Java is one of the si 


ment in the frst assault wave will help do the job. The day 
after tomorrow Hallicrafters will help introduce Java into the 
widening circle of new, world neighbors. Hallicrafters radios, 
constantly refined under fire of war, will be ready for the peace with 
the finest short wave radio equipment available. 


hallicrafters gaoio 


“Young man = you have it!” said the Wizard of Menlo Park 


I’ 1s A warm August evening in 
1896. Around a banguet table 
on Long Island sit Thomas A. 
Edison and the country’s leading 
men of the electrical industry. 

‘The talk swings naturally to 
polities, to Bryan and McKinley 
nd the Cuban’ situation—then 
k again to business. There is 
high discussion about storage bat- 
teries to drive America’s “horse~ 
less carriages”. Someone points 
to young Henry Ford, Chief En- 
gineer of the Detroit Edison Com- 
pany, and says: “There's a man 
who has built a gas car!” 

At once, Edison eagerly begins 
to ask questions—and to listen. 
“How do you explode the gas in 


the cylinder? Do you do it by 
contact or a spark?” 

On the back of a menu, Henry 
Tord sketches the details of his 
engine, Edison thumps the table 
so hard the glassware tinkles. 

“Young man, that’s the thing 
—you have it. Keep at it. Your 
car is self-contained—carries its 
own power plant—no fire, no 
boiler, no smoke, and no steam, 
Keep at i 

fere was just the challenge 
and encouragement which Henry 
Ford needed most. It was some- 
thinghenever forgot. And through 
the years, keeping-at-it has re- 
mained a firm tradition of the 
Ford Motor Company as it has 


moved forward in the creation of 
30 million reliable cars and trucks. 

It is this keeping-at-it in re- 
search, in engineering and pro- 
duction, that has made the Ford 
name a synonym for smart, com- 
fortable, economical transporta- 
tion, priced to serve the needs of 
the greatest number. 

In peaceful days ahead, the 
new Ford, Mercury and Lincoln 
cars will reflect all the established 
Ford skills and inventiveness. 
‘Their advanced styling will match 
their quality leadership, and the; 
will benefit by the newer knowl- 
edge of materials and techniques 
being achieved as Ford keeps al 
it in making the tools of victory. 


FORD MOTOR COMPANY Sore) 


You Can’t Expect Leverage 
Unless You Have Fulcrumage 


In your August issue, S. van D. P. wants 
to know which was first created, the lever 
or the fulcrum. I'll say it's immaterial; one 
is dependent on the other. Remove one of 
them and you have nothing. If your corre- 
spondent doesn't be- 
Neve it, ask him to 


produce a hen with. jt MO*se 
out an egg. Here's Wwacon— 


another one: A horse 
has four feet; he 
pulls with the two 
front ones and push- 
es with the two back 
ones. Harness the 
horse to a wagon, and 
prove to me that the 
horse pulls it—W. J. 
D,, Woonsocket, R. I. 


Bullet’s Speed is Affected 
by Motion of Gun Mount 


‘Wit you help settle an argument that has 
come up among the boys in our shop? If a 
gun is mounted on a plane, or any other 
moving vehicle, and is aimed dead ahead 
and dead level, would the speed of the plane 
or vehicle be added to the muzzle velocity 
of the gun in computing the speed of the 
projectile in relation to a fixed point on the 
ground. Or, on the other hand, if the gun 
were aimed dead astern and dead level, would 
the speed of the vehicle be subtracted from 
the muzzle velocity?—C. W. P, Manchester, 

fonn. 


©. B. COLBY, Aviation Editor, says: “I 
think you have’ in mind the true velocity 
of the bullet and not the muzzle velocity as 
mentioned in your letter. Muzzle velocity 
is the relative velocity at which the bullet 
leaves the muzzle of the gun, no matter 
whether the gun is in motion or not, and is 
entirely dependent on the powder’ charge 
behind it, Velocity of a projectile (without 
“muzzle” before it) IS influenced by the 
motion of the gun from which the bullet 
emerges, and the speed of the armament 
should be added or subtracted from the muz- 
ale velocity when talking of the true velocity 
of the projectile in relation to a point on the 
ground. Muzzle velocity never varies with 
gun motion; true velocity does.”—Ed. 
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«MOE mileage 
for your car! 


bitty of your corte beep rollin Hy 

Cor owners ore vsing Pyroil to reduce 10 the minimum 
Poutile breakdown due fo piston ond cylinder wear and cor- 
Potion. A 3-Ounce Botile of Pyr 


PYROIL COMPANY 
925 Main Street, La Cro 


Wisconsin 


I want my cor to last and run properly. Please 
tell me more about Pyroil and how it can accom- 
plish this for me. 


Name. 
Address. 
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Dance in 5 Days ... OR NO COST! 
NEWEST STEPS—Rhumba, Samba, Conga and Jitterbug 


ee dancing open the door to alsothe ever-popular Walks, 
Romance nd’ Happiness for Fox Tor, aad. many old: 
jut Thissensationsinewbook time favre, SEND NO 
ebro eam tne ep MONE 

rucky, easly. A revolution: 5 

“By bodk tharoners sshorecur ACE now, and we'll send 
Pooks’ FREE ot any ext 


io’dancing. MAKE THIS TEST 
cere BT Top Tapping.” 


Send today for Bey Lee's 
amazing book—it's packed full ind re- 
; ied with 


of diagtams and tellin simple 
Sdays you may 
return the an 


Finstge ow todo the Jace you may 
and'other exciting mew dances money will be refunded. 
oo aa 


IEATIONS,. Ie. 


SIT, snip postare prep 
You'wih Fetund purchase pric 


..to go to College? 
-- or to enter a Profession? 


jacking, octal 
Optometry, Eimbatmin 


. -or get an Office Position? 


re, you practically MUST finish Tigh Schoo! 


et ans 
ac 
et 


Gentlemen: Send me FREE information covering special 
{ng in subjects checked below. 


Diesel Engineering 
Drafting and. De 


Buy Wer Savings Bonds and Stomps regularly. 


PRINT ANY PHOTO 


on Paper, Cloth,Leather or Wood 
SIMPLE, EASY TO USE 


Magic liquid takes only 2 minutes to repro- 
duce any snapshot you have on to station- 
ery, handkerchiefs, ties, scarfs, etc. Won't 


wash off. Won't ‘hurt tive or fabric 
Tae ie 
Complete outht enough to 


its wed on. 
An ideal gift. 
transfer 100 photos—only $1.00 
Sent C.0.D. for $1.30. 

CHRISTY PHOTO SUPPLY 
2835 N. Contral_Dept. 221, Chicago 34 


Build with Cement Composition 


postpaid. 


i Sten ‘arm 10 5 ay 


Wonderfal, new device, guides your hand: corrects your 
fers Sart fe ete ie hese haere Ns 
weg tine ¥ 


NA RUT? 


MONEY i RABBITS-CAVIES 


WE BUY ei ea rig Lita ea er 
Tiss Pike AMERICAN SMALL STOCK Pant 
‘orbese exvtnrme en, 858 Peat ame, 


AMAZI NG MYSTERY 
=a BUTTON 


Atte hte baton to pees of 


PSYCHOLOGY 


do you u WORRY! 


‘Why worry and suffer any 

longer if we can help you? 

‘Try a Brooks Patented Air 

Cushion. This marvelous 

appliance for most forms of 

reducible rupture helps hold 

nearly every rupture securely 

and gently—day and night— 

at work and at play. ‘Thou- 

sands made happy. Light, 

neat-fitting. No hard pads or stiff springs to chafo 
or gouge. “Made for men, women and children. 
Durable, cheap. Sent on trial to prove it. Never 
sold in ‘stores. Beware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results. All Correspondence Confidential. 


Brooks Company, 160-D State St., Marshall, Mich. 


Send for FREE Lesson 
and Prove to Yourself How 
Quick and Easy You Get 
Ahead in Radio by the NEW 


SHOP METHOD HOME posiriedia se 


LEV ESE Be Sure in Post-War 


| Learn by Doing 


Use real Radio 
| Equipment Furnishe 
with your Course 


Buy Wer Sevings Bonds and Stamps regularly 


Amazing Handy 
ADDING 
MACHINE 


Can Be Carried 
in Vest Pocket 


POSTPAID 


ABSOLUTELY 
ACCURATE 


Yet Weighs Only 5 Ounces 

* Handles Totals up to $10,000,000.00 

* Totals appear instantly—as fast as you put 
the figu wn 

* Can be used to subtract, multiply and di- 
vide, as well as add 

* Metal construction for years of service 


Haven't you often wished for a handy little de- 
vice like this... that you could take with you 
ANYWHERE . . . on the road, in the office, at 
home or in the shop? You can get one now 

Business man, student, housewife—everyone 
finds this handy guaranteed-accurate little ma- 
chine useful... ORDER YOURS TODAY. 


SEND NO MONEY 


Just send name and address. Then pay postman 
$2.50 plus postal charges on delivery. Or send 
$2.50 with order and we pay all charges—saving 
you about £0 cents at the new postal rates. 


LEE SPECIALTY CO., Dept. PS-4 


Box 3620, Mdse. Mart, Chicago 54, Ill. 


—MAIL COUPON TODAY-————- 
Lee Specialty Co., Dept. 
‘Mdee: Mart, 


1 Mdse: Mart; Chicngo 54, ttt. 
Please send me one of Your MIDGET ADDING MA- | 

cues. 

CD Tam enclosing $2.50 CQ) Send C.0.D. plus postage | 


Sees | 
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HANDY, ASSORTMENT 
Slhs. cs: 1.98 

a WORKSHOPS HOME USE Am 
SCREWS @ NUTS ¢ BOLTS © WASHERS 
RIVETS @ SPRINGS ® BRACKETS e MISC, 


MORE THAN 1,000 PIECES 


5 full pounds—a veritable treasure chest of fastening 
vices for every practical use. Satisfaction guaranteed. Or- 
der now. $1.98. SPE ints, over 2,000 
pieces, for $3.69. 


HUDSON TRADING CORPORATION 


For Tractors 
Makes wood sawing 
fast and easy. Can cut 


blade, FREE details, 


ub 
Rochester 5, K.. 


BL ). ow, LE R Exhaust Fans 


Ss! 
Awe 


EUS TRATED COMIC 


iscsi REE ean The 
kind you like! 10 different book: 
ets sent for $0c or 25 

for $1. Shipped prepa 
wrapper: NOC.O.D. orders. Send 
cash or money order. No stamps. 
GRAYKO, Dept, A402 
Box 520. G. iNew York 1 


NEW! IDEAL NAVY GIFTS! 
Grand “Sweetheart” Combination Gift! 


MERFF-JONES Mig. Jewelers, Dept. PS, 32 W -Randolph, Chicago 1, IN 


Let RYAN Fit You For An Important Post-War Job in Aviation 


AircroltDrattimen 
of work creo 


Direct-From-Industry Training 
in Your Own Home 
The Aircraft Industry needs 
Draftsmen and Engineers NOW— 
and for the Big Tomorrow in Avia- 
tion, Be ready to cash in on the recon- 
version, As a trained Draftsman you 
an be an important figure in Peace-time Aviati 
‘Remember—everything new starts on the drafting 
hoards, Ambitious high school students-—and service 
too—are now choosing this RYAN method of 
Ieisure-time training—planning for a successful 


future. RYAN Trains You In Spore Time 


wevlous experience 
ning ou eet comics 


fot necessary: Included with your 
of sxTRA COST. The 


‘Aeronautical Drafting equipment 


low RAL tultion covers everything. 


PLAYS Ai 
1 ean play’ all of 0 


have. You owe it to 
study course on which 


nay easily be your pa 
areer in aviation, Save tne 


RYAN Aeronautical Institute 
4110 Lindbergh Field, San Diego 1, ¢ 
Please send me your FREE 24-page illustrated book, “New 
Horizons of Opportunity,” and full information on R.A.L, in- 
cluding cost of training and job opportuni 


THOUSANDS NOW PLAY 


who never thought they could! 


You, too, can play any instrument 
by this EASY A-B-C METHOD 


‘OU think it's dificult to learn musle? That's what thousands 


to Jearn 
‘And then they made an amazing discovery! Th 
a Monderfeay to he 


learned about 


‘A;B-Gyear. ‘They have found the key to good times, 
Brod 

ou can do, right now. Simply mail the 
i favorite inatrumest auickly” eaniy, in tpare time at home, 
uF faves amen in spare time at home, 
just read the fascinating Miustrated bosklet—examine the print 
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32d picture sample, If Intereated. tear out the coupon, now. be- 

fore Fou tary the ‘Seool of Musics B10 Brunswick 

Bids.) New York 10. 8. ¥. Forty sitth ear (Establshed 1808) 
fuel names om Pegnent. Pictures by professional model 


SEND FOR FREE PRINT AND PICTURE SAMPLE 
—— ae 
[ U.S. sehoot of music, 810GrunswickBidg.,Mew York10,N.Y. 


If You Have Had to Wait 
for Your Copy of 


WEBSTER’S NEW INTERNATIONAL 
DICTIONARY, Second Edition 
‘This [2 the Reason: 


HE rationing of paper has made unavoidable @ 
restriction in production and heavy govern- 
ment needs. must be supplied—all in the face 
the greatest civilian demand for the Merriam~ 
Webster in our history. Naturally there are not 
cnouah conies to make posible prompt delivery 
fo everyone. Please jently a5 you can 
for your bookseller to supply you. 
GET THE BEST— Even If You Have To Wait For It 
‘The Merriam-Webster is the standard of schoots 
and colleges; State Supreme Courts; the Gov- 
ernment Printing Office; professional and busi- 
. Contains 600,000 Entries 
in any other dictions 


00 terme iustrated, 3,350" Pages. G. tC 


MBRRIAM COs Publishers, Springhela 2; Mass 


“Authority” 


Qaic BUILDING BOOKS 


eae 


SHIPPED 


FREE ror 


EXAMINATION 


‘paint 


iteal equate, rood tng and decorating, 


ing. nir-conditioning, concrete forms 
yoots ave Included 


BETTER JOBS — BETTER PAY 
ood pay, and be prepared 
for afters nar bulldog boots. Big opnartunitien 
i Avilo KNOW HOW. These 
erally underatood iain 


Bs Tmo al heat or 


Se"pian "as Syeference: Sew Ts 


THIS GREAT BOOK 


Bvery farmer, eve 
Tover of Rorseties 


Siem ow co alee money aa 8 

‘aster horseman. Wri for 
SPREE, touether with my special 
‘omer of a course in Animal fareeding 
‘without eogt ta your If yu gre inter 
Este ia Galtiag and Widlog t 

‘udiebors,etieek here C} Dot weday—now. 

iver regres 


BI F HORSEMANSHIP 
ERY SCHOOL OF HORSEMA 4 


What Orcs Mason Wants 


We have Important Masonic books for 

Biue Lodge, Chapter, Commandery, 

Scottish Rite, and Sh 

OUR RITUALS ARE USED THE WORLD OVER 
Send tor tree catalog of books and rituals for Masons, Odd 
Fellows, Knugnts of Sythian, Knights of Columbus, ks, etc 
EZRA A. COOK, Publisher, B. ©. Box 796, 50 Chi 


A surure a. aeaton, atta FIGURE 
‘book 4 


ty Eoarien Ou Hone 


ITALIAN ACCORDIONS 


HAND MADE, Very best. Lowest prea. ok iret rem 


WHAT ARE Vt ii YOU BEST a 10 00? 


Discover your best abilities through scientific aptitude tests! 


The SUPER SYSTEM 


gf Natural Physical Training builds 
health “and strength, ‘Send for my 
free. booklet “Building A Better 


= Dus MASK 


nga 
Soc nh ese Se ne tn 

> Eemhneneusieinees han arctan 
‘rien rue eye 

00 eee 


1H. S. COVER, Dept, P5, Seum 


“Old timer” or “beginner” —Make more 
‘money now and after the war, Get the know! 
‘edge that brings Better Jobs, Pay Raises and Supervisory Jobs. 


QUICK — EASY — Practical Way 


A tried practical method of improving your knowledge of mod- 
ernelectricity, Get factsabout EXTRA EARNINGS or money back. 


BE THE MAN WHO KNOWS 


Unique plan written by one of America's leading Electrical 
Schools and approved y Electrical Experts Coverseverything 
from Home Wiring to,D.C. and A.C. Eauipment. Air Cond 

i, Motara, Diesel, ete: Right-up-to-the-minatel ‘Try it 
WitHOUT A PENNY'S INVESTMENT! 


Get Facts-FREE! Write Today 


of thisamazing modern way of get 
- Ifyou want tobetter your 


T'llsendyoucompletede 
ting pay-knowledge easi 
condition in life to earn bigwer money, just write your name 
‘margin, paste this advertisement on post eard and mailin now! 


H.C. LEWIS, Pres., 500 S. Paulina St., Dept. 74-R8, Chicago12, Il, 


BE PREPARED FOR SICKNESS 
or ACCIDENT 


THIS HOSPITALIZATION 
PLAN COVERS BOTH 


‘Hospital Expenses paid, 

ron accibeNt 

Doctor Expense pald.upto. . . . 2 . ~~ « 
‘Loss of Wages reimbursed, up to 

‘Loss of Lite by Accident 
Wan CovERAGE AND EXTRA BaweriTs 
‘Childdirth Expense paid, up to aT 
au n205 dar tm Ine ent wen 
SAaSTES Gabe ena ae or aa 
eee, hat vertu 
fined Retr ane mereemne 
FESAPGRG Sd at faeces 


ra MAIL COUPON TODAY + No Ageat ol =| 


send ma, without obligation, compl 
your Economia! Hesphatiation Flaw. PSS 


Many Patents...If Secured Now...Have 
3-Fold Chance to Become Profitable 


Do you realize the value of your labor- 


saving or time-saving device)... your 
improvement. on a machine: | 2 your 
gadget that does some job better or does 
a job automatically that has never been done 
before? Man—then think this ove 


NOW is the time to have 
Sou application prepared 
American manufacturers 
fre planning thelr comin 
Peatetime® production 


HOW 
WE CAN HELP YOU 


4g MereuRY  tralnes 


‘while ‘they are out-pro- 
Thue 


ducing the Axis 
{four inv 


win the war. 
Ment may adopt It. Or— 


resent themselves. Even, 


‘i ry ayy 
WHATEVER YouR IN: 
VENTION-THERE 18 NO BETTER TIME THAN THE 
PRESENT TO DO SOMETHING ABOUT IT, 

GET THESE BOOKS—THEY'RE FREE—THEY 

TELL YOU WHAT TO DO 


Sg, ig taoe raat Pree 


oat incon 


SUCCESS COMES TO 
THOSE WHO ACTI 
SEND THIS COUPON 


TODAY— 


eyptend ms, eur hooks 


listen to this Record! 


SPEAK 
SPANISH 


FRENCH, GERMAN, OR ITALIAN 


Big opportunities awaiting Americans who speak Spanish. 
Learn as easily as a child learns—"by listening’ to these 
brand-new CORTINA recordings. 


Only 15 Minutes a Day 


THOUSANDS have found it the most fascinating, most satis. 
factory method. Here is the quick, easy way to learn Spanish 
for PLEASURE AND BUSINESS.’ INVESTIGATE! 


Sent on 5 Days Approval 


"The Cortina Short-Cut™ 
hat, you want to hnow. 


tells just 
Interesting. 


CORTINA ACADEMY (Lan; 
Dept. 1210, 105 West 40th Street, 
lease send me free—without obligation—your booklet, 
Cortina Short-Cut,"" I am interested in (mark) 


CO SPANISH = FRENCH () ITALIAN 
Nameirseraserbiiteves 


Address .sssee00 


FIX ANY RADIO 


Amazing New Invention 
( Simplified Radio Servicing 


Learn quickly to repair all radio sets. 
New method permits you. to do experi 
Imost immediately. Simple picture 

ook for 


$450 
Ceate 


how. to use radio 
dingrams in service 


‘The 


0 GERMAN 


repair. “Manual 
pages, 16 blueprints, 1000 hints 


CO Radio Servicing Made Easy 
Essentials of radio. repairing 
implied with pictures, eharts, 
ints. Data on tubes,” testing: 
reading diagrams. Large 
Bi eit in, as pa 


Greatest value in fadio DE 
How to Modernize Radios 


th in by Improving circuits, modern- 
izing cabinets, adding features found on 


Thodern seta.” Practical Job-eheets "with 
worgeeasy. Mani sexi! $00 
in: “Only ae = 

1 Proctical Rodio, 6x9 in., 336 pages........$2.95 

1 Television Facts, Timely book.. 40 

Gi Radio Mathematics, Written for radiomen... 25 


1.00 


Check books wanted. Write your name and 


L Refrigeration Manual, for Home-Study. 
address in margin below. Cut out and mail en- 
tire advertisement, Enclose remittance.  Ship- 


ce ee 


SUPREME PUBLICATIONS 


328 5. Jefferson St. 
‘Chicago 6, tL. 


INTRODUCING AMAZING 


AUTOFYRSTOP 


Quick CASH PROFITS demonst 
thy AUTOPYHSTO, remarkab 


KILLS, 
Aurory 


Sag Weshingtonave. Phila et Sad 


ITSELF 
Aircraft Instruments Explained! 


S5.Shies "press 


PHOTOS APPEAR | 


ae Ge 
PULVEX 
FLEA POWDE! 

\ md (ae 


Getting Up Nights 
| Makes Many Feel Old 


Do you feel older than you are or suffer from Getting Up 
Nights, Backache, Nervousness, Leg Pains, Dizziness, Swollen 
Ankles, Rheumatic Pains, Burning, 7 
if'so, remember that your Kidneys are vital to your health and 
that these symptoms may be due to non-organic and non- 
temic Kidney and Bladder troubles—in such cases Cystex. 
physician's prescription) usually gives prompt and joyous rellet 
by helping the Kidneys flush out polsonous excess acids and 
rasies, Get Gyetex from your drupeist today. Take it exactly 
ac directed and see the rerults in your own particul 

Under our guarantee unless completely satisied you sim 


| Cystex : retart the empty packaye and pot 


your money’ back. Bo get Gyatex fo 
Buy Wer Savings Bonds and Stamps regularly. 


‘Three guaranteed sizes: Only 
7c, $1.80 at your druggist. 


INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~— 


Standard. coated | rode—atzes 
i7Te" and 3/32”. However, 
due to ‘Priorities a generous 
Supply of 1718° rods only are 
Supplied with the welder 
Guaranteed not tobarn ‘ot 


iit weaning Stee le 


TEAL A ION 
JAW Tian Eanes" yea 


AMERICAM EXTENSION SCHOOL OF LAW 
Dept. 46:8, O46: Michigan Aver, Chicago” 


PLASTICS. 


(NEW YORK TEGMICAL INSTITUTE Cot H.1.), 


LEARN 


MONEY. 
MAKING 


CARTOONING 


gj Poroorami— 


Whether you are interested in photography for fun 
or as a sound present and postwar career—get the 
facts as to how America’s largest, best equipped 
school can qualify you for success. Home study or 
resident training. Individual instruction by experts, 
Free book gives details. 

N. Y. INSTITUTE OF PHOTOGRAPHY, Dept. 
10 West 33 St., New York 1, N. Y. (Founded 1 


sete ‘Ot Bachelor of music: “Ane for | 


OCTOBER, 1944 


i 


(| ELECTRONICS is 


RIGHT HERE IN THE [J 
suops oF COYNE /. 


12 WEEKS 
TRAINING 


Train for a Good Job Now that 
Will Also Be a Good Job 
in Peace-Time 


Don't be causht nanping: Prepare for 
Scent job now that wil ood 
‘ith a reat fucure when 


REAL OPPORTUNITIES 
FOR THE RADIO TRAINED MAN 
Prepare for jobs as assembler, inspector and tester—Radio 
falea or ne ‘clectronicg, television, 
iia any oppor 


re crmohgyme ri 
Eofor aradeate ven a Hate ey wih eee 
‘ime without additional tuition charge. S's SS 88¥ 


GET MY BIG NEW BOOK 
E. fells alt about my big, Chicago, shope and 


Sue ‘Members 


Jans to 
of plettnes, ot 
a for his Bi 


Sate actrones Dh, COYNE ELECTRICAL SCHOOL 

‘Dept. 741 ote 
‘Send me 

Book and ail he facts.-also full 

Graduation” plan: 

NAME 

ADDRESS. 


city. 


Getals of your * 


STATE, 


Buy Wer Savings Bonds and Stamps regulerly. 43 


ESTABLISH 
YOURSELF IN 
A PROFITABLE 
LIFETIME 
BUSINESS 
— BIG MONEY 


NO EXPERIENCE NEEDED 


If you are at all mechanically inclined—that is 
to say—can hold and use tools—then you have 
all of the qualifications required for becoming 
a big money-earning home appliance repair- 
man. It does not matter if you have not had a 
great deal of schooling or had no previous train- 
ing along these lines. Age is no barrier. . . 
nor is any minor physical handicap. 


Read What Other Students Say 


I really believe your course the best investment a 
mechanically minded man can make.—Claude B. Allen, 
Indianapolis, Ind. 

‘Your course on At 
and up-to-date I hi 
tum, Penn, 


1e Servicing is the most complete 
re heard of.—Frank Kremen, Taren- 


rough this course I would not part with 
it—Charles Schwarz, Hamilton, Ohio. 

‘The Course in Appliance Servicing arrived a few days 
ago. Want to take out a few minutes of my valuable time 
to let you know that this Is just what I have been looking 
for ever since I opened up my Fix-It shop. I must admit 
that you told the truth when you said that it contains 
quite a bit more information than I bargained for.— 
P. J. Bretl, Sebring, Ohio. 

I am a mechanic for the Western Union Telegraph Co. 
‘Three days after receiving the lessons in refrigeration I 
earned the exact cost of the course,—Henry 8. Lee, Wash- 
ington, D. C. 


44 Buy War Savings Bonds and Stomps regularly. 


PREPARE FOR THE FUTURE 


If now in war work, start your home appliance 
repair business in your spare time and be set 
with a business of your own when the war is 
over. You don’t need elaborate fixtures or ex- 
pensive equipment to be a successful repairman. 
Operate from your garage, basement, vacant 
store, ete. Work as many hours as you wish ... 
the home appliance repairman is his own boss. 
It's a profitable occupation for on many types 
of repairs it is usual for a repairman to charge 
on the basis of $5.00 to $6.00 an hour! Prepare 
today and make sure of tomorrow's future. 


New Course Tells All 


Profusely illustrated, our new course shows you 
in simple, easy to understand language and 
drawings how to make each repair on refrig- 
erators, vacuum cleaners, washing machines, 
motors, etc. Explains and gives you a working 
knowledge of electricity, welding, nickel plating, 
etc. Shows you how to build the power tools you 
need and how to solicit and keep business com- 
ing to you. Not a theory course but an honest 
to goodness course written by and used by re- 
pairmen the country over. Price of course is so 
low that the savings on your own household ap- 
pliance repairs will quickly pay for it. Act now! 


Mail Coupon for 
FREE LITERATURE 


CHRISTY SUPPLY CO. 
2835 N. Central Ave. 


Chicage 34, Illinois 


Please send me all the facts about America’s Fastest 
Growing Industry—Electrical Appliance Repairing, 


pt. D-2101 


Name 


Address 


cay 


POPULAR SCIENCE 


Classified Ads only 35¢ per word per insertion, payable In advance. Minimum ad 10 words. White space 
$2.00 per line, To be included In November issue copy should be in our office by October 5th. Novem- 


ber issue on sale November 157. 


POPULAR SCIENCE MONTHLY—351 


FOURTH AVE.—NEW YORK CITY 10 


ADVERTISING 
ADVERTISING 


ADVERTISING Pliced verry 
Ttellable guidance os pub 
uber aiaatance’ on ads ithour 
Book free 
BO-MP West Jackson, Chicago 4, 
STRONG Letters—Maitorder. goodwill! EX 
‘ceptionally experienced! Reascnabe! Sat- 
infection guaranteed! Compare’ Jenkins, 
3048, 25th St, Billings, ‘Montana. “~~ 
CONSULT mail order advertising specialat 
Tor prepare productive ads, Jeter, fold 
ers, Alliance Agency, 910A’ Sunset Bivd., 
Eoe_Angeles 48, Calitornia 
‘ADVERTISE Your Business Th pay papers 
fend Magazines low prices, Guaranteeg 
aatge dreuiation, Br. Acthony. 310 Sth 
New York 
Aoyentien: Ht wor 
B.50 Lista ‘Pree. Adv 
Grove, chicazo ‘5, 


ist rate 


| EXCELLENT Sideline for Printing 


‘Advertising Agency, | 730. 


"BIG Money taking orders: shsts, tes, sox. 

soa, gers, Seenira, shoes forms 
Secesenty. Nimrod. 4928-AV Lincoln, Chl 
0 


‘Sales: 


ten Decalcgmania Name Plates in mail 


BELL new-used clothing Trom home, aut 
org Men's sults he. “Leather Jackett 
‘Grereoats 43. Dresses. 12¢, 

Eotis Boer Other Bargains Catlog Free, 

S'a Ne SSSA. Roonevell 


‘SEUL Personalized stationa 
joisision. Fleming, Gldain 


Sue Business Booting Se NER Booming Sell New Tay Fee 
“ANG Records, 


307 com 
25H Clark 


fords ne ‘2626-8 irvine, 

atinneapotis, ‘Minnesota. 

REAL Money Making opportunity fast mor 
foment. Colloidal’ Products, 


i 
Tatnba 


Homeyaaeert Fa oF 


HAND Paipted Wood Lapel Pins and Ear- 

Tinks. School, college. club. Samples 
mith any ame’ or initiais. Five dimes, 
Beevee, 396 Whiton St. Jersey City, New 


‘Taking “sibsergaions forall 
‘Agents’ Consiential Ca! 
Periodicals and complete 
Pings Subseription 
-Piushing, New York, —___ 
CALL on friends with easy to eell pervon= 
‘lized. stationery ‘with name in’ raised 
type. Bi Pree, samples, ‘Mere 
Printery, (PB) 135 Lenox Street, Rochester 


4518. cot 

35 WORDS Cassied $1.00. & Berke, P.O. 

Spox 393, Waycross, Goon 

Fi WORDS 30 news 2.00. Goodale, 
3 Gardner, Vallejo. Californie 


=e AGENTS WANTED _ 

‘BHLVERWARE made like new again Right 
ih sour own home, of place of business 

posee,” simply. by 

faved piece with 

iver, the 


y\'yourselt” oF ‘any 
Tuboing the worn or 
fe tott cloth aatueated. with ‘Nu 
Prcvear‘ola’ 

Plating 


uarantee on 
hore lisera, one bottle wili Be vent postpaid 
for $1.00. "Representatives. are. wanted to 
‘ell wholesale and retail by a inost astound 


Sear fae tee Reco oe aE 
‘Aiways Yoru awn boss: Hundreds averse 


ie Tope 
sions, Your cards free. Cardalogs going like 
Wildfire, Hurry? Get yours torus’ Cratts 

rs, Penns 


SCHOOL Seniors--Sell classmates Amert= 
‘en's moat. beautifvl, distinctive grads 
ign hhamg ‘cards. Positively highest ‘com- 
jon. Largent selection. Lowest ps 
Free cards and free sample kits Printerate 
TU East elm street, Scranton 5, Pa. 


| okte 


NEW. Gut Tie "Tema Beg Howewife “And 
good pron, 
& 


York 25, Kew 


GET Dollars by Mailt 90c Profit, Inatruc- 
Wong 10e. Terrill, Bogard 2, Missourl, 


SWORDS fapiers, du 

uteaied eaiaion. She," ‘Roberi "Abels 
‘Lexington Ave. N.Y, 

SS GENUINE.tndian arrowheads $0, 

AGNSDE. George" Holder, Glenwood, 

INDIAN relies, Cotas, Minerals, Ginsaware, 

‘Catalog Se. Sistershop,  Northbranch, 


GONS, “Relics, Antiques 


Toes" Guy Salsbury 


eet Mtitestts, 
ARCH SCFPORTS 


Make and 1 
Particalats, ‘Suils Gorasens 20 
Su Louis 4, io, 


“THORS SERV! 


Start own baal 
Wome otic. _Donklee, grcring 


iaNOY Hae Te ‘Tinie, Belk Tae we 
fma as you comb Saves barber, bill 
Samples sent on rial. Rrtstee 133, Akron, 


FREE, Water and our concentrate. males 
tev window cleaner. Send. 28¢. for 
sample "ote botte De Witt Labora 
tories 
AGENTS—coin. 
Rerlette” colored baintings of loved ones, 
we deliver, cotlect,” Condon, Box 191. Up: 
per Darby. Pennssivant 


| ope eooeenTaTon mes 
isons Sh cone peace 
thie furnished, Quatco, F-20050 
eh Detoi piled 
{000 BEADES, $455; Docks. down 91330; 
AOE ae, Roath cnet aes 
sree feat Shi ont ane on 
BIAGIO prege—Ar cearate Touch ox heres 
Nee of Pag, ve Bie prot 45 aces 
Bithies CSmpane. pede 8. Virwnia, 
SELL. "Ferumalined Soap —for Service 
Rida, Rue iaprined Teal ens 
sit sample: fer ites. ‘Bansarts Ree 
rinutct New deres 


Russelt 


ilusceates early. “automobiles, 
irplanes. ‘Rend about 


soz, Henderson, 
Renting aries 
ag eg Givmers a188 We. 
Paes.” Postpai mer 
Pico, Los Amtgeies 6. Gai." 
AYTOMOBILE Boos 

bum 110. photon, 
world’s greater race cara, 
Heibed, $150" saga mourn i 
Bares, i icturen Barter Pred Warners 
‘early racing experiences wit world trimous 
Siicern cate denerbed. read bot Ricken: 
Becker, Murpr, ‘aur 
"G09". Olatnid 
Racine Book $1.10, 
Ihustradons, a 
man BMW We 
Clymer, 2123" 


7 
‘exelt 


POWERFUL. Mile Streicher! Tncreaces 

mileage! increases power! Increase Jour 
Income!” Guaranteed! Tnfarmation free! 
‘Thermopower, Peoria 4, Thinots, 


GOOD Paying Business Silvering mirrors, 
Hating "aufoparis,. reflectors. biesciex, 
palhitoom fixtures, etc. by late tietliod. NS 
fanks or’ shop required. outfit. furnished. 
Free’ Bookie. Gunmetal Go., ave. G, De- 
tines, 


‘AZample. Oath Free, 
Unnetessars. Consolidated “Shoe Sate, 
Dept. 8:00, Chippewa Falls, Wisconsin 


EN Hap Us bene DuAiod Frame 

‘Nothing 10 sell. We are only interested 
in” buying. Liberal ‘Commissions. Sead 
Pee for ‘complete jastructions. charts tie. 
Ford'Gol, Mae Nassau Stor N.C. 


| Pree! Blea, 438 North’ 


$90.00 WEEXCY easily ace Adverusing 
Sido Packaves Vitamins Doses 00 8amns 
pie ise. Particulars free. Veribest Products, 
Se aston. Se. Louis 13. Assur 
LUMINOUS Paint. (Shines ip Darky, Prof 
able. seller "16, thousands. of, homes, 
lores. oticen and fartories. Detale Wrie 
1, Saybrook. Connecticut 
Pnorrrs Sling Novels Fin Care Sam 
ational Specialties, Boe 201-C, 
cineinnati 


‘GOLD Lacquered window sign letters, New 
Styles. Absolutely besstufal Pree saimples 
—talaiogte. A‘lat, Toil Halsted," Calenso 
SELL, Transparent Signs, Greeting Cards 
Garisina’Gonde Hig’ Pros! Catalog 
pee 


{lous descriptions. specifications, Stanley. 


White, Dobie, Tate, om Bteamern, bol: 
ers. engines also’ phoros famous "White 
faces “Whistling Blip” and: World's rece 
ord holder Stanley Racer, interesting. 
Reational, ancient steamer hystory. No cars 
for sale,” Clymer, 2128 W. Pico, Los An 
Seles 6. Calif. 


REAL lve Mexican, Jumping Beane: 20— 
103-B8e-"800—82.00, 10003, 


Home Business. 25¢. Cast 


FAREWELL To Model ‘Humorous 
‘des 


{sperlube Co,, Box 48, Long Island City, 
New York 
SIR af Famous 


Giivers | Eaiapvell describes. famous, race 
tracks, 

oad aces, is competion. 

fensationa 

SWPico, Los Aneelen 

|ASOLINE Age. 8. WorderTui 
ongoun ae te business i 
America \Siart of Dodge Brothers. Ford 


Nash. Diyrant, Chesney, Wily. others de- 

ce Contains ist of over 

Mtikes Atomailes ance 

anulgettr 00" post ter 
2135 "Ws Pico, Low “Angeles 6. Call. 

WHORLGAS ‘Tusbiiator, $3, vaporizes care 

‘buretor mixture, increases imileage and 


horsepower, reduces monoxide: prevents 
Vaporlock.. ‘University and ut Cozporatien 
‘Weesieh instulis 13 unten. Gave 
John Hanley. 3119 Lor 

Faine, Detzolt @,_ Men 


MOBILE Ravine Book. Fh Bdition 
"Revised. Tells how to bulld dirt track 


bodies, frames, eae Records, suber= 


chargers, tiles ae Stock con 
i Fords. $1.00 
"ay Runa. Bepaste 


startin Mileage Pep. FO Sales Mig. CO 
o'John fe, New Yor = 
rilsements under Mororey= 

e 3" W, 


Pico 


inates earbom and vate 
‘Sensational “pertormance keeps 


a 


$8.50 poripatd. Cl 

‘Angetea 6, Cait, 

SONVERT your auio-Tavior or marge 
oi Pror 


Seinen cies i 
rae lh” ae 
see an etre er gest 
oi BS Shen 


| Five cen 


| FUEL On Conversions “for Automobiles. 
Write tor free Mterature, #4 L Con~ 
| yerstons, 2112 Addison St, Berkeiey, Call= 
fornia 
‘CUSTOMIZE your automablle_ Tusirated 
few restyling ideas, instructions, spe 
fis model changes by simple methods, 81. 
Speedwell, Box f20-b, ‘Areecia, Caltor= 


‘AUTOMOBILE Fuel _withon 
Guaranteed formula: sead. $1 -today. 
United Research, Bor 131, Orange, N. J. 

PRESERVE your tres with plastic, and 


FREEZE, noncorrosive. inexpensive, 
Manuacture yourvedl. Details for stamp. 
Betke, Box 699 Texas, 


‘AUTO TRAILERS 


BORD your own Trailer! Save Money! 
x Plane for 


Wausau, Wiseorisin, 
ATION 


yeriosked einer 
poses Tet away Bend for Peaeiea 
Genk. On gre Sauere Co. 210 
Pith Ave. Site i102. New York Gy 


mercial fugraving Publishing Co. 348 N- 
Ritter, Indianapolis 2, Indiana.” 
STEAM Automobile Book "The Modem 


‘Steam Car", Complete. history Steain 
Gare a and shew 30h pages, Si. njuatrae 
lone, “Boilers, tenerators. eu 


Tattes "condensers" wariy" models ius 
EENea: described. Skaniey' story by Me 
Slagle Unie, Tustorieai 

2.00" postpaid, ciymer, 2125" W, 


Bien, Los ‘angeies'6, Galvornin. 


USED unrajioned aeroplane tires, scooters, 
dustrial trucks, 


if Bocieiy! Send 
Box 


JOIN ae Raker Be 
20° Glen Ellyn, tihmals, 


Light. Five year 

Guarantees. Pifteen year ive. Complete 

| Uahting equipment, Pree Nterature See 
regal Yoniker 


‘Avenue, Yous 


“H,00., post pai 
iB chase Ave, | 


sively 
complete ‘with details 

ng shops, $1.00. Penny” P 
rt 


for “construction in 


‘Company, 


North of vataral was eit run, | 
‘Your car 28 miles, Photos, bluebrit 

Tuelfone #133, iiarper's Machine Sop. 
218 bana Sts Dunbar, West Virgini 


BOATS, OUTBOARD MOTORS, ETO, 
POLL si 


et 
blueprints. 
‘Bu 


MARINE Power—Fasly_ con Ford 
a and. Rie. Gompieige caliog 3c 
‘eoinp. Osto Motors Corp. 2020. Orleans 
St, Piuladeipta, Pa. 


ent ah 


i deep Si attach 
pipes. ete, Easy instaltation. $20.00 
plete, e— ins W. Pico, 


OUTBOARD Motors. 

Save money. Used 
gee. “Crandali-tticks, 
Boston. ‘Mass 


parts “aresin, ha 
35 Goramonweaith, 


suet 
Ireeres Pormuta one dollar. 
Beat, Indianapons, 1 


3 


‘auto, 


alaich shecalits,” Deez need 
ate ‘etors. 380" 
Gihteago 2s 


‘OPERATE Cais, Trucks, Tractors, Motors. 
‘with, wood of" coal. gas cost of waxo- 
dune: extensively ‘sed in Europe, complete 
Getailed Instrictions $1.00. "WM. Cross, 
one ‘Rock. Wisconst. 
PEERLESS Auio Alarm prevenis theft of 
fear, res etc, Bastly tnstatied. Sample. 
$2150; 3, $3.00" dozen $18.00. Cash? Orders 
poevald. Kiulop Specialty Co., Lon Beach 


GASLESS Gas!” Quick) 
Pounded. “Formula, 256. 
cevington. Kentucky: 
INVENTION uses Kerosene to run motor, 
‘Clreulay on ‘plans. ash name, Houston, 
aciupin, ‘Tipp City 31, Ole. 
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: 
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oF 


ig rai, Rael, © 

SUPER System of Najural Physical Train 
| iit yee booklet Marry, Good. sae PS 
Watton’ Hisad. St." Louis 9, Missourt 
HANDBALANGING easily learned. Wile, 
tehonehs 925 W. Vide, Kalamatos, Mich 


LEARN Guerrilla self-defence Beals iia | 
Shtsu. Gireular tree. Crown Books, Car 

doite 9. Mich, 

TREATISE on Colartiontem, 20 coin. 
Walente, Bor 95, Mansfeld, Mase. 

PERIODICALS 


ot et 

Physical Culture, Bocy-Bublding. Seif-Im: | 

provement Eevchotogs.” Persona Fitness, 
eproeiens, ste. on 


diere too. ‘Copy 28. Six months 4 
Confdani, Battle Creek, Michigan. 


‘ory 
| PicolEs Aneeles 6. 6 


| ner, 5448 Stanton, Pittsburgh 6, 


GLAMOROUS Gir! Pin 
lerapha. Sariple an 
Pive aif 


photon 
ie 3, 


Prepare for tomorrow 
by teday. Pree literature 
‘on Radio Electronicr ‘relevisign== 
achoice seleetion-—biggest values, ‘Technia 
Graft Book Co., Hox 48i i, Grand Central 
‘Annex, New York 17. N.Y. 


FLOYD Ciymer's Wistoriea Motor Berap- 

‘book $1.80 Postpaid. 290 euriy’ automo- 
biles Uitustrated. described. See our niver: 
Clsements -ciaasifed section under auto, 
robles.” Motoreyglegs Clymer, 2128 W, 


ENGEATHONAT Rsk gh fing ‘or rented 
ait [ee Boh fone back 
re, 4.000. Bary Natal 2 

‘Feoursen ought), Lee Mountain. Pia 


‘Alabama. 


PRETTY Girls Ari Pictures—Photor— 
Cards —Pinips—Books ete. Large At 


sortment $1:00 postpaid, 92\paige ilustrated 
ts Araeel 


Eatatoz ‘ox! 80, "D-1039, 


Forel 
na ‘publishers, 


‘booklets, ‘pin-up 
Reriptionss Catatogy doe {ataine aes 
‘Grcerone's Gai Fst Avenue, New York Th 


4 same Testo aariAve,, Detrate 3, 


re ee OR 
World's Inrgest collections List free, 2: 

manity ‘Press, 220 W. 4and St., New York 

Ih, New York. 

SAVE menes by WuUNE Tor Our sit of 
Special eut-rate books, mauy at less than 

30°? of original price. Pines, Box 32, Plush 

ing, New York. 

ART Pictures, Glamour Girls, Comie Cards, 
‘Books, ‘Booklets: Assortment. 81.00, List 

HUN ter. Frank Cardone," Box ct 


jenneyl 

‘GORGEOUS Full-Color PinzUps. 50 dif— 
erent $1.00, 160 diferent $B, Samples 

tot Theron Pox, 1024 Carolyn, San 

10, Cattfernia. 

BOOKFINDERS! (Scarce, Used, New 
Bence! yupplicg prampys, Send wants 

giifien., Bok Biss". Cebital station, 


Pin-ups, for adults, Breath 
Sees 


it 
SPECIAL, sale of books. 
Miuventles, Art Booei. Write for inter 
gsling foldér describing many titles, Hatch 
Breast 2596 i ‘Meriden, Conn. 
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Gepeuget: 
ee GS ee eat 


5 MOST Fead Tall order magavines, 0a 


seatmand Carter, 0980 North, Pitted, 
PRETTY Girl Pictures, Novelties, Books. 


Big ausortinent #106, Catalog foe d- 
iif Sites Beeb Games 
Shae eee 
ones for ed Arig, eR 

Lawrence, Totedo, Ohio, 

WANT To Get, Ahead? List of self-help 
Sones ree ie Seep, 41° West 


rod 
Wonderland, Hollywood 45. California. 
‘snow-white, multi-col- 
‘cot 


Ro fanks or ah 
Pree Booklet 
fata, Tinos, 


"Gunmetal Co. 


2G studies each Le, ap Ngee 
BANEw FoSt'Aies Brooke 25 New | 
Sek gee ere ee 
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om Yor ei Rew ort: 


LEARN Refrixeration. Open your awn re- 


peat, ge at 
EER dado” 
Henn Saat 


1-8. tres west 


Cn raphe ete | 
‘oth WwsoetneRt eStats 81, | 
grin-stot=idth St, Oakland 7, Gaitfornia, 
ines 25¢, 6-81.00; Art photos, 
ita. satiples list g1-00?, cata: 
sna, ‘Farmington, Missourl 


50,ARTCARDS $1.00, Hlustrated Lists Iie, 
‘Western Sales, 


Samin’ Seibert, 


Yullstreet Bde. | x 


DEALERS collectors antiques hobbyist in- 
dardats i our tices forsale ea 
change or 19 buy with us. No obligation, 
for fec. "We have te marker Yop enying. 
Exchange, bugeay. Box 363, oe 
Lo i 
OPERATE Proftabie Credit and Collection 
‘AgencY Business; Barr 49,000.~-810, 000. 
ris; Interesting 
Educational Bxtension Service, 
Pipetite wilire-taBres sian, 


“CASITING ip Og A Bante Old ig 

Gaining aatet anna Que he 
auc and Stes nae nh 
seers “weteiig heeeer ish? 
Wed Rose 8, Hortiee RW 
te 


FREE Lint ate bots. Many gubecia, 
‘Mars 


[DIT YOURSELF 


ARORA, Rabbile—Woal brings 
fund’ Book tells everytbine--Shearin 
feeding Housing, diseases. ete. “Angora 
Gore-Management™“ reeulariy $1.80. now 
Hibs." ettaloe “Angoras fee! Grinstends, 
Dept! fe, Rdwardevilie. Iiinote 


Hea Sa ae 
ein re ae 
sat a Rae a 
Erie, cna, aaah a 


soberated "ao, apnea i 
amin un-—Bivetrically Operated Plans 
Ben" Baydar, bot Harrison Ate Aras, 
Peinsyhvani 
BUILD your tractor from second-hand aa- 
ar Bak figment Ineo tractar drawn ecto 
ent. Nolanes Garage, Bast Wareham. 


~SRUSINERS OF FORTTNTITEN 


iy 
ta 
Aa 
Li 


fen tide Ride 


BIO, uae im Tatin America with 
‘pay. Develop your own 

hacienda’ oF pusingss “ides onside, Send 

FEBS oe Totoro nd lp i ot 

inerican frm nees fy Beaute 

Ast Amerie Latin 

seh Buren 
TS! dalfersia 


START Home Business 


ip vAmerican Ree 
¥en | 


Pair Geko lisa 
‘MECHANICALLY Inclined Men—Own and 


MY “10 Best Advertising Creations” will 
but ‘You te (good business for iife, 39 
juccess. backs offer. I 


pisses"), Fader. Pubiiner, Resdine, 


Behroede 
MAKE Colorsiated concrete 


rlery. eee 


tery products, ties, novellies. Basement 
waterproofing. "Other "projects, - Booklet. 
Esorplafe lic. National Pottaries, Peres 


nesota, 
Breealion i bape sapere 
panes, "Nothing dike it exer printed bee 
fore. Pian, formulas. trade secrets. Som 
Sold for $25, Write Martin, Box 342; South 
Pasadena California 
SCHOOL Seniors! A postal will bring yo 
cur Kwick-Geit Cardalog ot “graduation 
ame cards, Hot selling everywhere! Bi 
Botta! Hussy! Grattearas, Bor S05(AD), 


provestes, Authentje-simplified, $1.09, 
Eresiag” Research. 3001" Trey,” Kans 
Gite, Missonet 


PROFITABLE. spate 


fe lave tino] alt 


‘SIX-hew aid complete port card plana Tor 
eiarang ous wn eprotat, bates 
bllshere "Box 3, "Pawtucket, 


si, Vitanine By Fail ig prong De 
alls. Sa) risa, ete, 
peitoly, SGP Wile Pins ave; wew york 


REMOVE Wat fom, ui ook man: 
‘ery, ete. BIEL guaranteed foripllias 28¢ 

Mamijton, 680 South 20th St. Newark 3, 

New Jersgy 

‘UPHOLSTERING Fevy, Do aan, Start 
Business. By x 11 tihustrated instruc 

toma, Grder 'tedut“Upholatering 

‘Dept it 


257, Tombard, 


mi lh 
atta ae 


300 TESTED Moneymakers. G1-pawe book, 
Soc postpaid, Moninees secrets teres, 

siitale huppiy sourers ealre: Brak es 

bed Dues, “ise, 


own 3 ell coger ape 
yy. mai wnlegai. 
Droits, No capital necessat 
Smana "Eovelope Service. Dept: 
Calitornia, Omaha 3, Nebranks. 


Dies 
sbureh 2, 


taes. 

“fremesdous demand: 
write 

a 


mala Coin 


Hon, Pioosing! Partiewars 
free. Mabel 3 


te, 


tallt cee. Frank Sargent, Je, PO. Box 

Sta! Denver 1. Coie 

OROW Dwarted trees few inches high for 
ourself gr sell Instructions 1Se, ‘Charles 

MeGuire, P.O" Box 628, Dept. E., Benttie 


START Soo shop wile lnk aR 

sip Sahat earn 
Sn eee eee 
SEE Riau teeth et 
Se Sia ieee 


ES 


SEEL Joker's Novelties by mall Big provi 
ie brinen bamplen and mtleeae ate 

logue, Thomas ‘Company 30 

Washington. Chicaeo 2, inal 


ove Price ib. 
‘Dent. 


MARE strange new plastic of Wane Nues 
Boars: walls, roots. Ras 

wear, Conte be Oation, Sein ber 

it, “aie a3, Sean bt 


Turplahed: | publisher’ 
brings booklet. ec 
exciting Ideas. General 


Sining i, New York, 


‘School. 
‘Repalring i> 


MOLD-MAKINO. Plaster casting, Manes 


mints erature ree, 
emia Part Rage, Tinos. 

MADE "434,000, used “schemes” from 
aehemet ghtarusine, ‘Aliance, Obi 


Se Gisrtare Betaae Prien 
Home Mailorder. Cutler Publishers, tead= 
ing. Penna. 
ee Se ae TIVE, Proguaure Names ony, Se 
an Late Hi "Buyers." Joueph 
Reyer, TC How St, Haverhiil, Mass 
Want ts oaks Ties Sati? 
‘Write Pant B. Wilkin, Box 86, 
‘boro, Ohio. 


‘No, foot iy 
“Aull 


APTER The War What? We have the an- | 
fer for you Now! Spoles Go.. 6-2, 48 | 


Aster Place: New York’ 3. 8. 


ES 
START a Sweet Shon, tasiructions $10. | 


dea, Hatties- 

Mississippi, Route 6 

FIVE big malordge iaearings 205 Deis 
mmpany, 826-K Carpentes, Oak Park, 

maiimote 


‘GET Bie Mails magaaines, samples. Nang | 


‘Woe. "American Directory, 1420 
Coimus Christ. Texas, 
SGOKKEESERS—Eumm—‘taoney atoms | 


ing. lournal entries. Bills ‘Business 
service oadat Grave, Nicth Curate 
OPPORTUNITIES Gators. Operate Tap 
ight Plans, Detsils Stamp. Topdiga, 
cat Express, Yeadon 1 Penamivania 
HOMEWORK Business, 419,000 Year, De 
fail asc. Manufactures 22NES. 
homa‘oity'a, Oktahoma. 
‘CASH For Humorous faeaa Details: Die 


“Gerarde, Gaston, Fairmont. West Vis- 
‘MT GOOD Genuine ‘uunities, 30 
‘Complete Plans. Book Ec. Lite 
st, Albiny Haritramck 12. "Mic 


YOU, too can earn ti 
7 


Crseage 


structions alone 10c, Carl Jaen. Mtanor~ 
Mile, New York. 
ENLARGERS—Bulld your ow. CRE al 


eg parvicaiss. 


WAR Barsaigs Used, Cameras. Lists, de- 
iting aoe. “Used. Camere  Disettery, 
3111 W. Tuscarawas. Canton 3. Ohi 


CA TOONING 


POCKET Size Cartoon Course #2 Baar 


Known arust,. Mai 
Bie ig cin. Sosck Pack Co. 02 Georela 
St, Indi 
tHe Made Eesliy- tosirallo and Ten 
sets modern alphabets: numerass. pat~ 
toms, Sizes up to Bight Inches, All” for 
S100: ‘Coveperative Business, Box 638 
Chtcago. 


GOING Into Business? Eifective letier 
ends, eademarke designed. Stead, 35 


wi'dind, New York 18, 


‘MAIL and distribute cizculars, wonderful 
‘Opportunity. Miracle Factories, Conshio~ 
nodken. Pa. 


‘Fepeai in 
‘Pyne, 9 

more 29, Bary land: 

BELL Books and Gourves by fail in your 
pare titue, Siddall. 


Font plan. Parceus 


i 
act, Daltle 


‘Atascadero, Calif, 


a BUSE 
CHICAGO, Mall, Address. $1 
prompt forwarding. “Gongdencia. ‘For 

faultless Service, "3439" Michigan, 
Chicago, 


CS eee aaa cares 
bc wecer tebe ae 


viaee thao eine, aay | 
2 She onl aa | 
Se he 


{eef'or four money mtedintey refunded, 
{Goma Ss cenras Avene, Indlinapo- 
GOHGFOUS Giist Holygood's Mest Bean 

Auk Models poved fn 300 guasier pieces of 


Pin-Up Art Avaliable as fojions? Glossy 
InisH Post Gards-—10 tor "81.00. 


206" abun Fine” Grain’ Wepatives trom 
Which enlargements of cesired tice may be 
made -0- for €1.00, 025 ‘for. 82.00." doenz9 
ack and White Positive ‘Transparencies | 2: 
for protection. supplied unmountea13 for 
Sob, 88 for $3.00. All Postpaid, Bend self 


‘dressed envelope with Ofger™ for” aulek 
nervice. Cinema Artists Studios, Dor 
SHON” wllswood 28, Cat 


CARTOONING Course’—30 fliuatrated tes 
fons. over $00 sketches, complete $1.00, 
Rex Cartoon Studio, Box wan, Pasadena, 


Your sense of humor. Willy 
meetsee tenes Dgcklet shows how, Bend 
280. Ulan’ studios, 3188 Wrightwood, Chl- 
fag 
LEARN Carigoning, Gas ating: 
re erent 


Plans, 


DRAW Gorecoug Gals, “Gumnicie couree 


telephoto camera easily | 
cost, Objects. talles away 


| 


REE chemical catalo 


Enclose 3c 
age. Coeenwood,. 206 ‘Broadway, 


COIN COLLECTING, 


Hast 3rd. Chicago 37. timo 
Tanksoie and Cami 


Ve ee Pay $10.00 Each For Certain Cincom 
Peusiest Indianheads 350.00) Dimes 
$1,000.00, ‘Catalogue 0c." Pedeial Coin Ex= 

change, 10<PS, Columbus, Ovo 

QUICK Service: reasonable prices. United 
States catalog Toe. Foreign catalog 10e, 

ben's Coin Shop, 72 W. Washington, Chi- 

‘COMMEMORATIVE Tan — Columbus —— 
Stone- Mountain, Texas, Clevelaiid. $1.80 

gach “Siew ilusiriceg Catalogue 8, Nor 

‘Ban’ shite ta 

30, DIFFERENT. Torean cnt 1.0705 
‘eliferent 84.00, 43 Mixed Indian cents 

$400 Belmente, tas W."It2,"New York 

52'New York. 

WE purchase” ali thdlanhead penniea, 
‘Complete aan ‘foes Waltman,” 306 


30. INDIAN, Head cenis, ditlerent data 
aise prlcenat. abe Behind $050" Wee 

eG08, Cincinmatl, Ob, 

{EXICAN Coin Set. One Peso, 56. 

5, 1, gentaves pieces, all Tor, 8 

rover 908 iter Hi Pun, 

PIVE foreign Buls, 25; 25 
‘Bestel, Box 37, Oita 


CONSULTING _F: 


MACHINES, ‘Taate designed, 
‘once, Conrad 


sini 
EER 
Tong experi 
halves, Ne 
_ DETECTIVES 
DETECTIVE Train 
‘ons Easy Method 


tet Free. Tnternational Detective Svater 
To1-P Monroe St. NE, Washingion 1 
But. 


ferdavii. ind. | DEPECTIVER—Work home—Trayal. Bx- 
CHALK TALK STUNTS AGS "Went Sethe Nays, Nove ener 
CHALK Talks. Taugh Producing Progam | DereCTIVE Training. Phillipa Secret 
31.00. thustrated Catalog 0e- Cartoon: | DRrRCUIVE,, Training. PhIIUpS _Sectet 

sat Bmtaa. Oshkosh,” Wisesaain, sevitinots. 
CHEMICATS & APPARATUS | FINGERPRINT Powder? new and naperior 
‘powder. Willam Croll, Wox 802, Norrise 


THER, Be 


$25 for etait Catatog ton Wing Bo 
ised 1931, Depts Bir, 124 West 23 St, 


"£28.00 
sets now $1.49., Only few iets Sond ta 
for It contents” "Kem-L-Kite, Mid 


ipot cash for, Tenses. bi 
‘hovtaet, movie oF ati. ound rotectors, 
send full lon by” mail. oF wire for 


Brompt cash offer. Over 30 years of de= 
Benaabuley * sneurés “honorable. dealines, 

‘Camera Company. 119 West ‘Madison, 
Street, Chicago, Tints, 


100 DIFFERERT Chemicals One ounce or 

Bock. 41.38. Midwest 
Cher Second “Ave.” Soh 
MGnnespotis. Stuinesot 


S| eee ea Outing Comoe 
pee ing. 5 


CUMINOUS Paints will glow, Gare, Fie 
‘colors. Pairmount Chemical Go.. 136 Lib: 
erie Stes New York City 6 


| FREE, Catator: Chemistry, 
“optics. 


"fracey " Labocstonee, 
evanetee, 1iinte 


NEW Microscopic Stain Abd Preparation— 
Catalosue Ste Natioual Scientife Co., 
‘Galeago 4, Minot 

6 chemi 
‘Bids. Kansas 


af Parmar Totes 
wallean, 8 Broadeay. Rew orks 


john. Penna 
DETECTIVES needed In overs toen. New 
fsethod.. Nationa). Detective, 902” Went 
woodiaws, Tampa 3. Flori 


DOGS. WEDS, PETS, RABBITS 
RAISE (Mopemaking Angora, Rabbits, 
Woot $9.00 pound. Plenty mi Pate 


dettars tree, Whit 
Ohiat 

RABBIT, aking wanted, “send for high 
‘Petce ist ing tags, instruction 
ADDL Predicts oes ang 8 Wale 


* abel. Marion, 


Se ueanhno. pos Soap and 
‘Deaulies, Prankiin Young R 3, Rivers 
head. Leng island. New York, 


STANDARD Rabbit_ Journal, 
Shears 41.00. Sample: dng 
bis. Pigg, Catalogue int 1 
Hotce Compint."timn, Onto. St 1 
DRATTNG INSTRUMENTS 
OG i ae mi, pei 
ug pilot panera! Cgc papee, heme 
ial. 4273 postpald. "Box 4803, 
‘Gitieland 2Omo. 
SAVE on drafting malerialn, Pree caial 
's Supply Co., 19 South Wells 
tease 6. 
DRAWING & ART ATPPIIES 
FOR A Luletimef pleasure and proft by 
eccrait. 
Busing and Gra 


Stilton, Pa: 


‘ind roses. 


folored. ‘dor wood 
2B books 30, | Sees Sreeralt Pubuieations, Box 8, Souk 
Chatieston 3. W. Va. 


EDUCATIONAL & INSTRUCTION 
GOOD vote and a Sowa Postwar Future 

fwalt You in hotel and institutional Pela. 
Men and women ~ all ages — needed [oF 


oéd-breaking business. in hotels, clube, 
{neitations, mean even greater opportuni: 
ii ewe Stal Feces ails for 


Botte 
Now in its 20th year) 


formation for everyone. Dulce, 3248 Pitt. 
Bitsburgh ‘ai, PeanepTvanias 


GET Dignihed “Position, Tear 
Monrof tastiute, PS 10, alton, Hine, 


Pines 
fons. 
SqOW Te brat and Trem Moser A 
Sook, erery Bnd horseman should 
pare Its free: no obligation. ‘sia 
ress Beery School of Horsemanship, 
Salocd, Fieesant Hil, Ons 
BIANISTS: Greails improve Playing. teh 
thru Mental MMiaeuiat Co-ordination. Quick 
fesults® Pree bookies: Write Brosdwell Stas 
los, ‘Bept, 104-8, Covina, Galt 


DECORATE FABRICS 
with Prang Textile Colors 


‘Anew craft, Learn to decorate (ies, drapes, 


Complete Prane Text 
thin 

ing 
‘The American Crayon Company, 1808 
Hayes ‘Ave., Sandusky, Ohio, 


ARN Geriied_“Orapho:Araipae_deaee 
‘halyaing hangweltng. Studenis feport 
inda' e410 ak out spate’ te 

HOM fall times Graduates een 

Bloyment fed agencies, police" cepa 

Brenig’ court ‘nissan in, rie 

dvinons. "Pally strated Orapho- Analyst 

nd'3006 word disteated jemoa tree. as | 

Mitute’(AS).-vopin, Massour 

Upto $95.35 week at a Cain 

Precitt nguite bear auicly nt haa, 

apbie' Une, "BES {tlon aden 
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ollie’ whale ane eSty vo understand 

fiteore,"endrand "My "pkyavanas igh | 
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{for tree booklet ana sample lessor pages. 
hi 


ycnge, School of urine, Dept, R=, 


iene. 
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facts, Ulties taste, Dept. 34, 
Wrbbelien Aves Chicngs. 


ional problem and vocational | ¥°°% 


VETERANS! Prepare by mail for Postatice 
Positions, Satisfaction guaranteed. $20.00 
goimpete. 95 years, om Write ior 

‘warren chi springteld 


REPAIR Home Appliances: Learn to repair 

ecuplances with, implied Insitutions 

30e, siamps, coins or Wil send C.0.D. 

fan post. Acme Breas, ox 182, Chicas 17, 
ina 


HOW to divide any, anale jato three equal 
Send 


EEIGERASGR incase, Gomis 


fehome course log repairs men, Bookie 
eve. Mechanics ‘Dept. 4-8, 
West Pleo. a 


NERVOUS? Eliminate fear, worry, bash> 

fulness.” Helpful instructigos,. Free, con- 

wineing iterature, John Englund, ron- 
‘wie 


Greenvitte, Onto. 


sed.) Bay gel feet, exchange 
ins? Dalton, Box 3363, Seattle 14, Wash- 


CARPENTERS, we tench igs 

‘easy Teasons by malt, 
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ork Free information. better wt wa 
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feat aon 
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Soe ea 
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fotruction at Dar 
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‘CONSULTATION: Appiled emo 


ae F 
TEstbook Be, 
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frev Philadelphia 20, 
LEARN To sing beautifully through tod 

fern voice culfure Literature free. Per 
ye, SUD Hartford Ave, Bremerton, 
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Hubbard, Chicago 10. 


NOW_—Repair_your awh sesirica 
ness with Cianite Selt-weiding, Eicetri- 
cal Heating. Element ‘Fiux Insiructions, 
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uth Sain, Fore Worth, ‘Texas 


tafe Rash, 
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ENGINES, MOTORS, ETC. 
Failroud wup= 
Sod for ait = 
merous, sample 
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AILWAY a des, complete Tine, Informa 
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yon 
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OZARK Lands for, all purposes. “Actual 
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LEARN Powerful Mental Telepathy _25¢. 
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abin's, ora | saP*Sis"echege Waninetor’ 6B. 
| HOME sindyeourse, dragless therapy. Pree 
Tiefafure ieetttke of Drasies Pherapy. 


fodny.. Commercial Ener ayin 
Pibihine’ coe sv Ne mitten: inekeaspo= 


Esk Tid'ana, 


‘Tama, lows. 
PINTsd Gee Fammer at home. Joon A 
2 senile, Ganaciee 


FLORIDA tand on 
‘Stewart, dnverness, 
FIELD GLASSES, 
TELESCOPES, ETC. 


5 Payments. RW. 


Lens Ki¢—Consiaie 


POWERFUL Te 
diameter 15° 


epics ‘exper 
Piss cpicl Be 1h 00" Postcard bri 

iterature of World's best optical val 

tical test 

*Pssi0, 


Sesterdant §, 


PRECISION lenses Achromats Pyrex, 2°x2" 

(Optical fats, $8. 81 MM diameter Taz 
MM focus $6. 15MM diameter 95 MM focus 
$2.36 MAE diameter 163 MAE, focus $2, 
‘Lenses for Ramsden esepieces 1~ diameter 
ritfocus $1. 7 Mit diameter 1 MMC foeas 81. 
endfor fee ligt. Maytior Products Corp.. 
Katonah, ‘New York. 


Sben Tain. iS postoad. 
ee ‘Gilea Séali Order'Co.- 925 Essie Se, 
ie SN ¥, 


Monon © ares Sat 
neweseres © eee 
tears ~ en 
Heel a Miata: SE 
SIR Sunt Yor St 
ARE vou, orp cong. mio 
Lae com Pa 
soni at ak one ee en 


tone ‘Carl Jamer. Manorville, 
New York 

MAKE Your own powerfal astronomical 
Telescope, Perfect lenses ad instructions 
4ptipowerr $106 So power'$:30 400 power 


Taatruetions, alone 10e. Carl Jamer, 


Manorville: New York 
REAL 10 power telescopes $190, United 
2300-H Pawrence, Toledo, "Olio. 


FOR THE HOME. 
‘WINE —Home Made #0e Galion. Old Amer 


Tea 
Ton hew fo protect and cell you 

Hon. "White for free Record of Laver 

Yorn and eomy 

disclosure ‘an 


‘Write 
mand 
5 ‘of Tuvention™ form. Clarence 

giBrien, & THarvey" sagohvon. it 
Batent Attorneys, 424-1 Adains ‘Bulldings 


on which 
Sivention. 


Write today” ‘MeMorrow dé 
Berman, i439" Albee 
Bide. We 


| 


BEFORE You develop that, Invention read 

SPitialls For inventors’ $1, igventors 

Hobby Club. Box 627, St Lous i, Missourls | Free list. Charles Selman, 1311 P Bast 64, 
We commercialize unpatented | Cleveland 3. Ohio. 

| GENUINE scone Rubies (amis) and 

‘Gegert sapphires: Send quaiter 1ar packe 

‘Specimens, Box 2081, Phoenix, 


UNUSED, Match Book Covers, 100.all dif- 
ferent §1,00. 25 Royal Pach Covers $1.00, 


on jab: gel patented, inventions, low cost, 


‘AGENTS, Bubble bath for dishpans. Suds caiauisual 
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Previous Experience Unnecessary— 
Leading World Trade Experts 
Train You at Home! 


‘Think of it! Now you can quickly step into a glamorous post 
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everything, from homes to clothing, from gadgets 
to tools, will be affected by Plastics. 
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‘The time to wet started is now. You can prepare 
at home, in Your spare time, to take your place 
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into prominence. A new, practical training. plan 
is now ready to help you realize your ambitions 
and build your future security. Act now. Don't 
delay. Mail this coupon today. 
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If Hearing Were Visual 


Here’s What an Ordinary Hearing 
Aid Would Give You 


~~ 
= 
Here’s What the New Super 
TELEX Will Give You 


¢ 
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Clear, undistorted hearing, every tone, every 
nuance perfect in reception . . . noiseless, effort- 
less hearing... far or near... the new super 
Telex gives you all this! Telex ability to repro- 
duce sound exactly, naturally, will astonish you. 
There's only one way you can fully know how 
true our claims are, and that is by a free demon- 
stration and scientific fitting, without obligation: 


TELEX 


Hearing Centers from Coast to Coast 
‘Consult Your Telephone Book 


IEE! Telex Heoring Report and Speech Understonding Test 
‘thorough, helpful — whether you own @ hearing old of 
not. Increase your speech understanding. Mail coupon Today. 


TELEX PRODUCTS COMPANY 
51 Telex Pork = Minneapolis, Minn. 
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What is Wrong 


When Prayer Fails? 


The prayers of the most worthy people often fail. Why? 
‘The unworthy often have the greatest health, suce 
ches and happiness. The best, smartest, and most 

justrious people often have only pain, poverty and 8 
row. Why? Thirty yearaago, in Forbidden Tibet behind 
the highest mountains in the world, a young Englishman 
found the answers to these questions. His eyes were 
opened by the strangest mystic he met during his twenty- 
one years of travels in the Far East. Sick then, he re- 
gained health. Poor then, he acquired wealth and world- 
wide professional honors. He wantsto tell the whole world 
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MANT NEVEN 
SUSPECT CAUSE 
OF BACKACHES 


‘This Old Treatment Often 
Brings Happy Relief 
Many sufferers relieve nagging backache quickly, once 
‘the ‘real cause of thelr trouble may 


Da ‘weate ons ot toe 
Staple pens stout S plate Ss” 

"When disorder of ‘kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
Eackache, rheumatic pains, leg paing, Joes of pep and 
energy, getting up nights, swelling, puffiness under the 
e765, Headaches and dizziness 


help ‘most 


ist for Doan’s Pills, used 
successfully by millions for over 40 years, They give hays 
by relief and will help the 16 miles of kidney tubes flush 
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COMPO-TEX, BOX 786-6, ST, LOUIS (1), MO. 


|1953: A NEW WORLD 


Four Freedoms Promised by the World's Great 
To whom? For what purpose? How accomplished? These are the 
Four Freedoms: Preedom trom tgnorance, Preedom from Oppres: 
Sion, Preedom from Poverty. and Freedom from Pain, Would YOU 
Fealiy like to bs free of (his suffering? Others have, YOU CAN. 
Head LEMURIA' TH INCOMPARABLE, 60. pages of answers 
Sith unusual Information on how you can prepare, sourselt 
1983 to survite the coming Armageddon. “You need this message, 
Send ene dime today. No obligation. Write 

LEMURIAN FELLOWS! 
118 NM. Larchmont Bivd., Los Angeles 
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This paper is not yours to waste. 
It is needed for essential war 
purposes. 


‘This Horseshoe 
Ring, Handmade, 
Hand - engraved, 


arl, is a 
KOUT! 
Shoeand shank of 
everlasting Monel 
Metal is 


GUARANTEED 20 YEARS 
Supply is limited. -rush your order! SEND NO 
‘MONEY. Pay P aly $3.85, plus excise tax 
and postage. ‘Return for refund in five days if not 
delighted. State size. Address: 


AMERICAN JEWELRY CO., wrote Weve. 
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how to make yourself 


COMMANDO - TOUGH 


--.in double- 
quick time 


...OR IT WON'T COST YOU A CENT!” 
says Geange F, Jowett 


WORLD'S GREATEST BODY BUILDER 


‘Let me prove to YOU that you can put inches of dynamic muscles 
i“ Yo'your 8 aden Sour ahoulgers 
ican do for you what 1 


one’ for thousands, the world over including many ofiers and 


fen now in the U-8, and British Armed For 


Gi cE. ME 10 MINUTES A DAY! 


VE TO YOURSELF 
IN ONE NIGHT! 


Sarde Bate 


SEND FoR Tise FIVE FAMOUS 
‘COURSES IN BOOK FORM 
ONLY 25c EACH 

or ALL 5 for $1.00 

BOOK WITH PHOTOS OF FAMOUS STRONG MEN 


MAIL COUPON NOW 


FREE 
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Ceepes of C) Molding « Mighty Arm 250 C) Molding a Mighty Grip 28e 
ng aMighty Mack 25¢ 0 Moldingadtizhty Chest 286 


3,6,0.0;, (81 plus portage.) No orders lees 
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SP For This Handy 
TUBE-BASE 
CALCULATOR 


SPECIAL 
GET 
{ ACQUAINTED. 
OFFER 
Here's, just the calculator every, radio man. has 
been looking for. Easy to use, it tells you quickly 
tube characteristics “that enable you to substitute 
available tubes for those hard to get. Send for yours 
foday. Address Dept, 8-10. Postpaid, only 23e. 
FREE! Giant Radio R. 
Here's a gift from Whole: 


St. Map has time 
‘networks, world 
Send''15e to help with 
mailing and packing. Dept. S-10- 
HARD-TO-GET RADIO PARTS 
rised at the many hard-to-get parts 
fo obtain for you radio men They're 
suena today, for our atest 
yer oi ise you've. been trying to 
f."'stocks won't last long, s0°send ‘today. 
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ie tae Wei Buy used Haligrafter vies: 
DH a Wel 
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BUILD YOUR OWN RIDING 
TRACTOR—“WAR HORSE” 
using old auto parts, powered by 2 H.P. 


oF larger air-cpole 
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convert truck or 
for. “Bach ‘with 

will, plow. ‘cultivate. “Plans for 
Building. in few hours, any one of 
above, postpaid for $1.00 (state 


Which’ wanted) or all S for $2.00, 
‘Money “Back Guarantee! 


SHAW MFG. CO., 5710 FRONT ST. 
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STOP RADIO STATIC 


‘The ALL WAVE radio filter 1s guaranteed to 


Selentide and compact radio Aiter that can be 
ised on any make electric radio, ‘T 

Fadio plug” thru the ALL WAVE’ 
into any wall outlet. 

for $1.80 plus postage. Caah orders, sent. Dos 
order—supply limited. Vogue Eliminator Co, 
Halsted, Dept, AW61, Chiengo, Ill. 
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TAPE WORMS 
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(ad ylang bree. Aten pat dru, department sta, Se 
alse, 7S). Pakad two way: for poppies, for dogs. 


100,000 Post-War JOBS ABROAD 


How, When ond Where to Apply 


Complied from Business, Professional 
Report ines ezerothlng sigcemnas 
Hists over 200 Big U, &. firms with foreign Interests 


i 
APPLY FOR YOUR OVERSEAS 108 NOW 
‘with the ald of this Report, Write name and 

Mddress” on. slip of paper and. enclose $1.00 


(cash, check, or money-arder) or order C.0. 
plus postage: ‘atura in 7 days for refund it 
hot satisfied. 


PACIFIC INDUSTRIAL RESEARCH BUREAU 
‘5, Oregon 
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202 Studio Building, Portland 
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Greater Pleasure from 
Your Hobbies with 
Knives that Respond to 
Your Touch...X-ACTO 


Men at work with X-ACTO 
ives know the joy of 
sig finest surgical teal 
blades that are always 
sharp-that always make 
Precision cuts with ease. 
No matter what the carv- 
ing or cutting job, be it a 
frisket, a model airplane, 
or a piece of 16 ply card: 
board, get to know the 
satisfaction. of using 
X-ACTO for with @ twist 
of the wrist you 
Serta new blade. 
Result? A knife that 
ie factory-fresh! 
For greater pleasure 
in your work or a1 
gnd_cratts, 


Beet Ma #3 XACTO 
eters oD eae ble 
chest The Unest te 
Aeile ao complete 
with 9 aot alone 
endios ad 12 leer. 
chanpeatie blades. 
heney wooden chet 
Pee $5.09 complet, 
Other laos ond wat 
them Soe to #250, 


ent ® 
‘get an 


X-ACTO Knife Chest, 


fonds ond Stamps regularly. 


Acrossthe roof-top ofthe world the champions 
of international air fleets will race for the su- 
premacy of the skies. As great ocean liners 
contended with each other on the high seas 
for freight and passenger preference, so will 
the de luxe air liners of America vie with those 
of Europe for the traffic of the stratosphere. 
Rivalry in size and speed, and in the visible 
aspects of comparison, may be close. Fac- 
tors of service and comfort may be universally 
applied. But for their unseen, glamorous en- 
gine rooms, versatile units of Hycon hydraulic 
systems are now ready to do a score of jobs 
which mean greater efficiency, reliability, and 


economy in time and personoal. 


This booster force ot hydraulic power has 
many potential applications in aerial trans- 
portation. Already standard equipment on the 
Lockheed P-38 and the Douglas C-54, it has 
variable volume of pressure upto 3000 pounds 

sr square inch. Specify HYCON Pumps and 

falves, or complete Assembly Units for the 
hydraulic jobs in the coming Titans of the 
Air. Write for full information. 
let's All Bock the Attock—Buy More War Bonds 
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Sor Gnedeuitigs Pritirar Voce 
‘The compact high-pressure Hycon “Stratopower" pump, fur- 
Tushing soriahle velome at prstres wp 183000 pound rr teuare 
inch—when no longer restricted by wartime needs—will do a 
great many hydraulic jobs better, 

Out ofthe incredible demands ofthe war will come miracles 
‘of technological improvement to help rebuild «shattered world, 
More goods must be produced faster and cheaper. New ma- 
chines will be created and old machines modernized. If you 
fave a problem of acoacion in your postwar plan, or the mod- 
mization of your present equipment, Hycon will help to solve 
ie Though our facies ste primarily devoted to production 
for the stmed forces, there ate still available for industry 
Hycon pump and vives in the 3000-pound range. Wate 
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ERE, in miniatu 
beating the Jap: 
lies faced @ colossal job—r 
thousands of enemy troops out of the jungle- 
matted Solomons. The Japs had, or were 
building, strong fortifications, buttressed by 
airfields, on Bougainville, Kolombangaro, 
New Georgio, Santa Isabel, and Guadol- 
canal. Jap security details infested most of 
ther islands, including Malaita. The Al- 
first seized Guadalcanal and its airfield, 
‘and Tulagi Harbor on Florida Island. Occu- 
pation of Florida plugged, in time, the lower 
end of “The Slot, route of the sea sup- 
ply train known 


ps 
joncentration point of Rekata Bay and 
Santa Isabel, it was evidence that they 


planes based on New Georgia made Kolom- 
bangera useless 


Gir staging point 
naval concentration area of 
Buin-Faisi. That move, too, brought the great 
Jap bastion of Rabaul (>: poge 69), 
backstop for the Solomons, within easy tor- 
pedo and dive-bomber range. 
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IPATTERN FOR 
PACIFIC 


Revealing the strategy that 
has carried us in 29 months 
from the gates of Australia 
to the front door of Japan. 


By DEVON FRANCIS 


IN THE far reaches of the Pacific, the Unit- 

ed Nations have pinched off and left to die 
between 150,000 and 200,000 crack Japanese 
troops. 

In the coming months, other scores of 
thousands of Jap soldiers will be isolated 
and—because they seldom surrender—will 
be left to die from a lack of supplies. Occa- 
sionally they get killed when our airmen use 
them for bombing practice. 

These Japs were “contained,” as the mili- 
tary phrase hag it, in island pockets on the 
bosom of millions of square miles of ocean 
by “leapfrogging” over them. They simply 
were by-passed and then neutralized at our 
leisure by air and submarine action. 

The technique has saved, and will save, 
the lives of countless Allied soldiers. It saved 
matériel. Just as important, it saved valu- 
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able time. Leapfrogging may mean that the seat of Japa- 
nese empire itself, where for a half century men schemed a 
conquest of the world, will tumble without an Allied infantry- 
man exposing himself there to enemy rifle fire. It is speed- 
ing the end of the war. To have retaken each of the Jap- 
occupied islands between Tokyo and the perimeter of our 
original defense line would have required many years of 
effort. 

Our adoption of the leapfrog technique grew out of one 
of history's boldest military gambles—the decision in mid- 
1942 to defend Australia. Relatively speaking, we had little 
more than cap pistols to do it with. 

But the success of the venture explains in good part the 
rapid collapse of Japanese naval strength in the western 
Pacific in the last seven months. 

Back in 1942-43, when the Japs were vastly superior to us 
on the sea and in the air, it took us 15 months to recapture 
islands and parts of islands dotting an area slightly more 
than 400 miles in length. By leapfrogging with preponderant 
air and sea strength, coupled with a wealth of equipment 
and trained soldiery for amphibious landings, the Allies have 
been able to race westward across 3,000 miles of blue water 
to Japan's front door since the turn of this year 


LEGEND 


SP innit of the Jop advance. 


Here ond at Port Moresby, 
New Guinea, the Allies began 
their compaign of reconquest 


2 The Gilberts were step- 

pingstones. By-passing the 
heavily fortified eastern chain 
of the Marshalls, we seized 
the onchorage of Kwajalein, 
took Eniwetok for an cir base 


Meanwhile, the lower jaw 

of the pincers was mov- 
ing. Successive westword 
jabs isolated the Jop gor- 
sons scattered along the 
north coast of Now Guinea 


Our campaign on New 
Britain, beginning with 
Cope Gloucester helped neu- 
tralize Raboul. We took the 
Admiralties to outflank the 
“Jap Pearl Harbor” at Truk 


Now we could launch at- 

tacks on the Dutch East 
Indies with safety. Japan's 
stor of empite in the South 
Pacific faded, The Philip 
pines were vulnerable by cir 


duced by planes ond sub- 
marines, wo siruck west into 
the Marianas. Thousonds of 
Jap troops were. sealed off 
in many island pockets 


6 leaving Truk to be re- 
y 


Sea and air control of 
the western Pacific were 
ours. Japanese th the east- 
‘ern Philippines took. olarm, 
Supply lines to the vanishing 
Jap “empice” were brocking 


Map courtesy of Yank, 
The Army Weekly 


Leaptrog conquest of the west- 
ern Pacific lays Japan itself 
open to bombing from new 
land bases ox well as from 
China. Flying Fortresses and 
Liberators from the east con 
join up with B-29 Superfor- 
tresses from the west to pound 
military and industrial targets 
in the Lond of the Rising (7) 
Sun. As a result of this two- 
wey serial assault, it may be 
le to bring Japan to her 
knees without landing a man 
‘on her home soil. Map shows 
hunting ground of our bombers 
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Leapfrogging has been used in the Solo- 
mon Islands, in the Marshalls, and on the 
world's biggest island, New Guinea. It has 
been extended westward to neutralize the 
Netherlands Indies and the Philippines. It 
will be employed progressively as the Allies 
establish air and sea control over additional 
chunks of the Japs’ evanescent empire. 

If Tokyo has a stomach for irony, it will 
recognize modern-day amphibious leapfrog- 
ging as its own invention. The Japs over- 
ran Malaya, Burma, the Philippines, the 
East Indies, and more than half of Mela- 


nesia by this selfsame system. We only im-' 


proved upon and exploited it. We used it 
in Sicily and Italy. 

Leapfrogging, as such, is not new. Es- 
sentially it is an outflanking operation by 
seaborne forces. Alexander the Great, and 
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the Romans in their heyday, are said to 
have employed it. Hannibal of Carthage 
turned this same technique against Rome 
when he leapfrogged the strong defenses 
in the south of Italy and came down from 
the north over the Alps. What Alexander, 
Hannibal, and the Romans did not have was 
air power to accelerate the job. 

How and why we began leapfrogging goes 
back to that grim summer of 1942 when 
the world was shaking down about our ears. 
The tough, bandy-legged little warriors 
from the Orient’s island empire had beaten 
and squirmed their way through most of 
New Guinea, were converting Rabaul on 
the island of New Britain into an air-and- 
sea fortress, and had infested the jungles 
of the Solomons chain. 

‘They had planted their air power in the 


“mandated” Marshalls and buttressed it by 
seizing the Gilberts. They had even moved 
into atolls in the Ellice group to make air 
forays against our shipping in the seaway 
between the Phoenix Islands and Samoa. 

Somewhere the Allies had to establish a 
defense line. Somehow they had to main- 
tain the tenuous shipping route from Hawaii 
by way of Canton Island, Samoa, and the 
Fijis through New Caledonia to Australia. 
If that were broken, Australia probably 
would fall into the Japs’ hands like an 
overripe apple. 

Two events helped. The Battle of the 
Coral Sea on May 7-8 prevented the cap- 
ture of our meager foothold on New Guinea 
at Port Moresby. The Battle of Midway, 
June 2-6, the first decisive defeat for the 
Jap Navy in 350 years, probably saved 
Hawaii. The Coral Sea and Midway actions 
reduced the Jap carrier-borne air strength 
by perhaps 500 planes, the equivalent of 
5% to six air groups. Another enemy air 
group was lost in the Battle of Santa Cruz 
Island in October. 

We manufactured a third helpful event 
almost out of whole cloth. That was Gua- 
dalcanal, When U. 8. Marines began storm- 
ing the white beaches of Guadalcanal and 


America’s navel might was o d 
trol of the sea was the prime r 
it, we could not have dared to leave 
ing from the ways of our yards at mi 
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smy forces in our reor. Shi 


a aiid ” 


neighboring Florida island on August 7, it 
was a move of desperation. Maybe we 
could hold the Japs there. If not, maybe 
we could hold them in the New Hebrides, 
600 miles to the southeast. 

‘We held them. 

Guadalcanal, at the start, was a purely 
defensive base. But when, in February 1943, 
organized resistance on the island had 
ceased, a plan had taken shape. Guadal- 
canal would be a springboard for an offen- 
sive. The Solomons would be neutralized. 
Rabaul would be isolated. Already we had 
made a mild start toward booting the Japs 
out of that part of the Pacific. We had 
landed on Funafuti and Nanomea in the El- 
lice group. 

‘Now questions were being asked in Wash- 
ington. Did the United States intend to 
claw its way back to the Philippines and 
the China coast and attack Japan by re- 
covering every Jap-infested island on mil- 
lions of square miles of ocean as Guadal- 
canal was recovered? 

‘The official answer was not forthcoming 
for a long time, but leapfrogging was part 
and parcel of our plan. To leapfrog meant 
that we had to establish control of the sea. 
It meant more. It meant decided superiority 


er me HOW THE 


BATTLESHIPS —___ 


AIRCRAFT 
CARRIERS 


PLANES 


CRUISERS 


d- 
essary 


gove us the 


preponderance of power and furnished the craft needed for amphibious wor 


70 


DESTROYERS —__ 


SUBMARINES __ 


TRANSPORTS AND _, 
AMPHIBIOUS CRAFT 


_- 


in submarines and a wealth of landing craft 
—transports, ship-transported assault boats, 
and ship-transported amphibious assault 
vehicles. Finally, it meant control of the 
air, 

It was air power that had given the Jap 
drive its impetus and it was air power that 
now could pocket large enemy garrisons 
while we moved on to other conquests. 

It took time, but we got everything we 
needed. And in the process of getting it we 
smashed the first sizable segment of Jap 
resistance. The Solomons campaign should 
go into the history books as a classic piece 
of military strategy. 

The Japs fought bitterly. Into Rabaul— 
short of Truk itself, the finest of the Japs’ 
Pacific outposts—moved an unending stream 
of airplanes and supply ships. 

“It would take the combined fleets of all 
the Allied nations,” remarked an intelli- 
gence officer during the course of the air 
assaults on New Britain, “to reduce Rabaul. 
But it can be reduced without frontal as- 
sault.” 

It was. Four days after the first U. S. 
air strike at Truk the last Jap airplane 
disappeared from New Britain. Rabaul had 
been isolated. The Japs knew the jig was 


up. It had been leapfrogged by Allied land- 
ings at Cape Gloucester, progressive am- 
phibious stabs along the north coast of New 
Guinea, investment of the Admiralty Is- 
lands, seizure of the Marshalls, and the 
neutralization of the Solomons. 

But that’s getting ahead of the story. 

In the march up the Solomons (see map, 
page 67) Bougainville provided a near-per- 
fect example of the amphibious landing 
tactics. Excepting Tarawa, where we 
learned a costly but valuable lesson—that 
nothing less than the whole book must be 
thrown at the Jap in preinvasion bombard- 
ment—Bougainville wrote our best primer 
for future operations. This is the way it 
worked: 

For days preceding the landing we sluiced 
bombs onto the enemy's airfields, particu- 
larly those on the perimeter of Rabaul and 
in the Buin area, to neutralize them. Ac- 
companying that were bombardments of 
shore installations, including those in the 
Shortland Islands, by light cruisers and 
destroyers. That was telegraphing our 
punch in advance, but a smartly executed 
diversion confused the Japs. We landed 
paratroopers on Choiseul from boats about. 
a week before, (Continued on page 221) 
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A seemingly impassable barrier 
blocks the way to higher plane 
speeds. Can we hurdle it? Our 
aviation editor gives his views. 


By C. B. COLBY 
Drawings by STEWART ROUSE 


SPITE glowing newspaper reports, man 
cannot now fly at the speed of sound. In 
fact it is doubtful, according to the best au- 
thorities, that man has ever closely ap- 
proached sonic speed (764 m.p.h. at sea 
level and 664 m.p.h. at 40,000 feet), let alone 
attain or exceed it. Speeds of over 500 m.p.h. 
in level flight are a serious challenge to 
design and power-plant engineers. Even in 
a terminal-velocity dive (straight down with 
all stops open), it is doubtful that any pilot 
has attained the speed of sound. 

There are two reasons for our inability to 
hit the speed of sound with present-day air- 
craft: First, the lack of power; and, sec- 
ond, a little gadget called a Mach (pro- 
nounced mock) number. The second reason 
is the more important, for it is responsible 
for the first, and so, let's delve into this 
Mach business. 

It is merely for convenience that there is 
such a thing as a Mach number. It repre- 
sents the relation of any speed to the speed 
of sound. For example a Mach number of .5 
means that the speed so described is 50 per- 
cent of the speed of sound. 

‘The importance of the Mach numbers is 
that when an object begins to climb the 
speed scale up toward the speed of sound, 
many things can happen; the Mach num- 
bers indicate at what point on this scale var- 
fous things can be expected. For example, 
when the Mach number of a plane reaches 
.5 we run into what has been called com- 
pressibility. 

Compressibility is that point at which an 
object begins to make waves in the medium 
through which it is passing. A boat moves 


SPECIAL SPOILER-TYPE CONTROLS FOR SUPERSONIC SPEEDS 


ORDINARY RUDDER, ELEVATOR, AND AILERON SO SPOILERS ARE USED AS CONTROLS. 

CONTROLS: WILL NOT WORK IN’ EXTREME AIR THEIR DAMLIKE ACTION PRODUCES SHOCK 

TURBULENCE BEMIND SHOCK WAVES WAVES TO DESTROY LIFT AS AILERONS OR 
CAUSE WING-TIP DRAG AS A RUDDER 
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SPECIAL WING SECTION DESIGNED FOR SUPERSONIC SPEEDS 


SHARP-EDGED WING SECTION DESIGNED TO PRODUCE, MINIMUM SHOCK WAVES fe TURBULENCE 


SUPERSONIC PLANE? Nobody hos ever seen an airplane capable of equaling the speed of sound. 

jowever, we asked staff artist Stewart Rouse to give us his conception of such an aircraft, based on the 
aerodynamic problems involved. Taking a modern plane, he eliminated the features that would bar super- 
sonic flight. Flying-wing design wat adopted to solve the turbulence problems presented by o tail. A jet 
engine removes propeller worries and gives the needed power. Cockpit bulge is eliminated by putting the 
pilot inside the wing; prone position helps him stand maneuvering strains. Turbulence, chief foe of super- 
sonic flight, is harnessed for control, Rouse admits one flaw: this plane could maintain flight ONLY at 
or near sonic speed. He doesn't say how you would get the thing off the ground or bring it down again 
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power. Making waves 
takes power, too, whether 
in a boat or in the parts 
of a plane. In fact, it 
takes such power that a 
ISTION CHAMBERS plane can reach a point 

— where it can not go any 
faster without a stagger- 


ahead slowly through the water, and no 
waves appear. It moves faster, and waves 
begin to stream around it, caused by the 
hull pushing ahead too fast for the water to 
part, let the hull pass, and then flow together 
behind it. There is a critical speed for every 
object, at which these waves appear. 

‘A boat with a sharp prow can reach a 
higher speed before the waves begin to ap- 
pear than can a square-prowed barge. Even 
the latter can move without waves up to a 
certain speed, for any object moving through 
a liquid is preceded by a compression wave. 
‘This compression wave prepares the medium 
for the passage of the object causing the 
wave. 

In the case of an object such as an air- 
craft, projectile, or propeller moving through 
the air, this pressure wave that “runs inter- 
ference" for the object moves at the speed 
of sound. The air entered by the pressure 
wave is prepared so that it will part and flow 
about the object and then recombine with 
the air particles behind. 

‘We also know that air flowing about any 
object must speed up and then slow down 
again to let the object pass. This may be an 
engine cowl, wing, tail, or cockpit cover. At 
about a Mach's number of .5 in an aircraft's 
speed, some of the air passing over parts of 
the plane's surface has already reached a 
higher Mach number, for it has had to go 
much faster to get around these parts—al- 
though the plane itself has not anywhere 
near approached the sonic speed. What hap- 
pens? Plenty! 

Instead of flowing smoothly around the 
part, the air is smacked against it with such 
force that waves of compressed and rarefied 
air in alternate bands are formed at the 
point of impact. When an object is travel- 
ing at the speed of sound, which is also the 
speed of a compression wave, it is easy to 
see what this can mean. It is like a football 
player who cuts ahead of his interference 
and is tackled. He keeps his feet and tries to 
drag the tackler along with him. This takes 
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ing increase in power. 
For example, let's take 
a plane weighing 10 tons, with an engine of 
5,000 hp., flying at a speed of nearly 500 
mp.h. At this speed, the air going over 
and around parts of the plane has already 
reached the speed of sound. Waves of com- 
pressibility appear in many places on its 
surface. ‘These waves prevent the plane 
from going faster, for they need more power 
to drag them along through the air. We 
cannot just add another 1,000 hp. and reach 
600 m, We will have to add 37,000 hp. 


SHOCK WAVES created when a modern high- 
speed wing meets on cirflow of only $80 mph. are 
shown by this Schlieren wind-tunnel photograph 
made by the N.A.C.A. at Langley Field, Vo. Note 
how the waves stand out vertically from the wing 
surfaces. Sketch below shows the normal flow of 
cir around a wing, with pressure wave clearing way 
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to get that additional 100 m.p.h. This is ob- 
viously an impossibility in the case that has 
‘een cited. 

It is not attaining the speed of sound that 
causes trouble, but the compression waves 
and resulting turbulence when the air par- 
ticles have to slow down again after the air- 
foil has passed. The air passing over the 
curve of the front of the airfoil starts off at 
great speed which almost instantly reaches 
sonic velocity and then runs smack into the 
slow-speed air in great turbulence behind the 
wing section. The result is a shock wave at 
the slow-down point. 

If the speed of the wing were less, the air 
would be able to pass smoothly around it 
without separating from the surface. Com- 
pressibility difficulties are, in general, caused 
by trying to get too much lift out of a given 
airfoil at a given speed. The resulting turbu- 
lence and loss of lift are the same as if the 
wing were flying too slowly and stalled. 

‘This turbulence does not really stream out 
behind the wing. It merely remains for a 
time after the plane has passed, in the man- 
ner of dust after a car on a country road, 
and finally settles back into a state of calm. 
And, just as some of the dust is carried 
along with the passing car, some of the air 

ticles are carried along with the plane to 
add to the general turbulence around the 
area. 

‘The effect on the tail surfaces of the plane 
is like that on a small boat being towed be- 
hind a bigger and faster boat which makes 
‘waves that do not fit the hull of the smaller 
boat. Turbulence resulting from the pas- 
sage of air through the shock wave about 
the main wing and fuselage fittings smacks 
into the tail surfaces, making them inef- 
ficient and even subject to damage. A small 
angle about the cockpit canopy, control- 
surface hinge, or aerial mast will build up 
an airflow to a point of compressibility 
or wave-making air speed, with the result 
that a shock wave is formed which may 


BULLETS can travel foster than sound becouse they 
are solid metal streamlined shapes ond con stand 
the prestures and shocks they encounter. The higher 
the speed, the more the shock waves slant to rear 
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A PLANE in o terminal-velocity dive cannot at- 
toin the speed of sound. Drag produced by shock- 

turbulence holds its speed at a given point, 
twvally well below the sonic level. Shock waves 
wing lift and neutralize control surfaces 


cause damage unless the fitting can take the 
resulting shock. 

‘The problem for our engineers is to design 
aircraft and their parts to minimize this 
shock wave or postpone its formation to a 
higher Mach number. The general formula 
seems to be to reverse all streamlining. It 
is not quite as simple as all that, but it ap- 
pears that reversed streamlining, with the 
pointed end foremost, will enable the object 
to enter the unprepared air with a minimum 
of shock, which may postpone the forming 
of the shock wave over the surface. 

So far, supersonic speeds are relatively 
unknown except in propeller tips and bul- 
lets. Bullets, of course, can fly at super- 
sonic speeds, but only for a matter of sec- 
onds. They can stand these turbulences, 
because they are solid structures, perfectly 
streamlined, and driven by the energy of an 
outside and left-behind power—gunpowder 
in explosion. Were it not for the fact that 
projectiles are primarily designed for pene- 
tration rather than for velocity, their shape 
might indeed be altered for even more speed. 
In fact, false streamlined noses have been 
added to certain types of long-range shells 
to give them higher velocity and added 
wallop. 

‘The smooth skin of the projectile helps, of 
course. In the same way, butt joints, pol- 
ished metal surface (Continued on page 234) 
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THE MISSING LINK in synthetic 
plastics is a preformed product, an- 
nounced by Westinghouse, that fills 
the gap between the plastics that 
are easily molded but have little 
strength and those of great strength 
but difficult to mold. The new ma- 
terial is so strong that a bar one 
inch square resists a pull of 16,000 
pounds; and the substance can be 
shaped roughly to its finished form 
before the customary application of 
heat and pressure, Weighing only 
half as much as aluminum alloys, it 
may have future applications to 
airplane construction. 


up of 97 percent water 
ercent fiber and resin 
is sucked by vacuum against a 
screen mold to make a cone (right) 
of preformed plastic. Photo above 
thows how the plastic cone is 
placed in a forced-draft oven by 
on experimenter for drying process 
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a CHROMIUM PLATING has in- 
creased the life of machine tools from three to 50 
times, according to Axel Lundbye, the dis- 
coverer of a new process, and the manufacturers 
who have used it. Formerly chromium peeled 
from tool steel under pressure. Merely giving 
the chromium-plated tool an hour's bath in hot 
oil prevents this, Lundbye finds. Later treat- 
ment expels hydrogen impairing bond. 


Samples of chromium-plated tools, and the 
hot-oil bath employed in the Lundbye process 
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The Cyclograph (right), by 
showing luminous patterns on 
@ ruled scale in the window of 
a cathode-ray tube, tests met- 
Upper picture shows brit- 
185, while lower photo in 
cates adequate case-hardening 


a) optics 


A LIGHT BENDER for 
scientific research and 
commercial use is a re- 
fractometer of extreme 
precision announced by the 
Spencer Lens Co., Roches- 
ter, N. Y. Instruments of 
this type measure the 
amount by which light is 
“bent” or refracted in pass- 
ing through material un- 
der examination. Applic 
tion of the principle en- 
ables a chemist to identify 
many transparent liquids 
and solids; to determine 
the optical qualities of 
glass and of plastics; to 
detect dilution of milk; and 
to measure the strength of 
sugar solutions. 
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TEST FOR METALS. Simply 
by inserting ammunition or 
{\ other metal products in a 

magnetic circuit, a workman 
or technician can now perform a chemical analysis, de- 
termine whether heat treatment has been properly carried 
out, and measure thickness of plating or of tubing walls. 
So rapid is the process that entire batches, rather than 
random samples, may be inspected. The instrument used is 
called the Cyclograph, which was developed by the Allen 
B. Du Mont Laboratories, Passaic, N. J. Results show as a 
luminous pattern superimposed on a ruled scale in a window 
of a cathode-ray tube. The instrument performs both 


ELECTRONICS 


qualitative and quantitative metallurgical tests on either 
ferrous or nonferrous metals. Some of the tests have never 
before been possible without destroying the specimen. The 
electronic mechanism is located behind a locked panel, and 
the key is available only to a skilled technician. 


‘entific ond commercial testing by means of bent Ii 
plished with the aid of this new and extremely precise refractometer 
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ROCKET POWER helps 
heavily loaded planes get 
off the ground with short 
take-off runs in tests being 
made by the AAF Mater- 
iel Command at Wright 
Field, Ohio. At the left, a 
B-25 Mitchell medium 
bomber is getting a lift 
from droppable rocket 
units attached to the un- 
dersides of the wings. At- 
tack planes, such as the 
A-20, have been tested 
with fixed rocket units dis- 
charging gaseous flames 
from the rear of the en- 
gine nacelles. Experiments 
are reported as successful, 


LIGHT BEAMS on 
stilts, to guide planes 
on snowbound run- 
ways, are proposed by 
the Civil Aeronautics 
Administration. In the 
northern U.S. and 
Canada, the snow is 
not removed, but roll- 
ed hard, obscuring 
marker lights. Experi- 
ments at Laconia, 
N. H., suggest plastic 
extension rods to 
carry the light beam 
from the buried mark- 
er bulb to the top of 
the extension, and re- 
flect it in both direc- 
tions along the run- 
way. Equipped with PUNCTURED by bullets or flak, steel bottles 
H reflectors and prisms, of aviation oxygen or of carbon dioxide for 
H the rods would be _ fire fighting may vent their terrific internal 
| adapted for screwing pressure by exploding like bombs. Engi- 


ft 8 into the fixtures of neers of Walter Kidde & Company have de- 
‘les the marker bulbs, as veloped a process of wrapping them with 
shown at left. wire so a bullet leaves a clean hole, 


TWIN ROTORS whirling at 
the ends of winglike pylons 
give a new twist to helicop- 
ter design in the Platt-Le- 
— Page XR-1 now undergoing 
trials at Wright Field. The 
fuselage and tail are like 
those of a conventional air- 
plane. A 450-hp. Pratt & 
Whitney engine, most pow- 
erful ever used in a helicop- 
ter, turns the two 30: 
foot-diameter rotors. Craft 
weighs about 4,800 pounds. 
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PROPELLERS SERVE AS AIR BRAKES for the U. S. 
Navy's 1,000-horsepower blimp M-1, largest nonrigid 
airship ever constructed in this country. First of a 
nuniber to be built for anti-submarine duty, the ship 
aid to be able to come to a quick stop in mi 
air by reversing both propellers. When only one 

screw is reversed, the blimp turns on its own 
Full power forward on both props, and it leaps « 


for a fast take-off or air maneuver 
‘The secret of the M-1's remarkable agility is the 
fact that "the angle of its two variable-pitch pro- 


pellers can be completely reversed by electric con- 
trol, Thus, while they continue turning in the same 
direction, their propulsive force may be directed 
either forward or backward. Propellers of this kind 
have previously been installed on huge flying boats, 
but the M-1 is the first airship to employ them. One 


propeller is mounted on each side of the big 


SPIKE BOMBING, which plants aerial missiles with almost incredible pre- 
cision, has been helping to blast an Allied supply line through Burma to 
China. A major target Was a railroad built by Japs in Burma to bring up 
reinforcements and war materials. Flying low to make hits between the 
rails, B-25 planes tried dropping standard 100-pound bombs with delayed- 
action fuses, giving the aircraft time to escape the blast. But the bombs 
tended to skip and explode wide of the mark. Resourceful airmen solved 
the problem by adding a sharpened spike to the bomb nose, so that it 
would dig itself in wherever it hit. The handmade improvement proved 
so effective that U.S. plants took over production. At left, below, a “spike 
bomb" almost scores a bull’s-eye hit on the railway. The companion view 
shows typical remains. Now it’s up to the Japs to figure out where to get 
new trackage. In the illustration at right, a photo of the new bomb 
is superimposed on a drawing of the spike that screws into the nose. 
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'M-36 MoroR CARRIAGE 
WITH 90-MM. GUN 


M-18 MOTOR CARRIAGE 


Drawing by 
B. G, SEIELSTAD 


Seerets of Our New Armor 
HERE ARE SOME OF THE FAST, HARD-HITTING i 


COMBAT VEHICLES THAT 


OW have American tanks and tank de- 
stroyers been able to outblitz German 
armor at its own game? Correspondents 
recently learned the answer when the Army 
exhibited some of its latest combat vehicles, 
and revealed hitherto secret facts about 
them, at its Aberdeen, Md., Proving Ground. 
Light U. S. tanks now pack the punch of 
former “mediums,” and our General Sher- 
man M-4 medium tanks have slugged it out 
on even terms with monster German 
“heavies” like the Tiger and Panther. Bigger 
guns are one of the reasons. Largest weapon 
ever carried by a medium tank is said to be 
@ 105-mm. howitzer mounted on some of our 
M-4's. High muzzle velocity, and armor- 
Piercing shells, account for the destructive- 
ness of the 76-mm. “hole puncher” gun of 
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WITH 76-MM(°HOLE PUNCHER”)GUN: 


M24 GT TANK 
WITH 75-MM. GUN, 


| 


BEAT THE PANZERS 


other M-4 tanks, and of the self-propelled 
“motor gun carriage” or antitank weapon 
M-18. Its big brother, the 90-mm.-gunned 
‘M-36, is called the world’s fastest major- 
caliber tank destroyer. It pursues and 
knocks out heavy enemy tanks at 30 miles 
an hour. High speed characterizes the 
Army’s whole stable of combat vehicles, and 
its tactics in their use. A novelty in Ameri- 
can light tanks, the airborne 37-mm.-gunned 
“Locust,” lands from a glider and races 
along roads at 40 miles an hour. + 

Among special-purpose vehicles, tank- 
recovery cars dash onto battlefields to haul 
out disabled tanks, either by towing them or 
by taking them bodily aboard. From the high- 
speed armored utility car M-20, field com- 
manders direct advancing motorized forces, 
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M4 MEDIUM TAN : 
WITH 105-MaA. HOWITZER 
~~ 


WITH 37-MAM. GUN 
me 


M-20 aRmoRED pricy cs CAR! Ne 
WITH .5O-CAL. MACHINE, \ 


AMPHIBIOUS 


ACTUAL SIZES OF GUN CALIBERS IN MM. 
° 37 7576 90 105 


American invaders have used the Beaver to land ve- 
cles of all sorts on enemy shores. They make beach- 
heads possible where there are no port facilities. Work- 
men who never saw the sea have helped build o huge 
of the barges. Manufacturers say that, with minor 
changes, the new craft can be used for river shipping 


TO HIT THE TARGET with a projectile 
from a fieldpiece, range and deflection 
must be figured accurately. This is done 
with a range-deflection fan (top, right) 
and protractor made of a rigid plastic 
material that does not change in size or 
warp when subjected to extreme temper- 
atures. The numbers are printed on these 
instruments in black. The printing then 
is covered with a transparent film of the 
vinyl type to protect it from rough 
weather and wear. Warped or illegible 
scales might spoil the artillerymen’s aim, 
causing them to miss their target by a 
wide margin. 


SEAGOING DRY DOCKS have followed the 
U. S. fleet in the Pacific. They are used to 
repair damaged ships on the spot. The Navy 
has spent $300,000,000 on floating dry docks, 
some of which are bigger than battleships. 
They can be submerged to take a vessel 
aboard. Then, when it is in position, water 
can be pumped out and the dock will lift the 


THE BEAVER, LCM-3, is a Diesel-pow- 
ered barge for landing medium tanks. 
Built by the Warren City (Ohio) Manu- 
facturing Co., and tested in a 34,000- 
gallon tank of water, these craft have 
been shipped to the sea on railroad cars 
(above). The Beaver is 50 feet long, 14 
feet wide, and weighs about 30 tons. 
Even though the barge is placed on its 
side, with landing ramp and pilot house 
removed, low bridges and tunnels must 
be avoided. 


vessel out of the water for maintenance or 
repair work. This photo shows a new sub- 
marine, built inland, being carried down the 
Mississippi in one of these big floating docks. 
Some of the new docks are self-propelled; 
others must be towed. They enable our fleet 
to operate far from fixed bases, thus in- 
creasing its striking range. 


Bi 


FASTEST CONTROLLED FLIGHT ever made 
is credited by American flyers to a rocket- 
propelled German fighter plane, the Messer- 
Schmitt ME163. This is a POPULAR SCIENCE 
MONTHLY artist's conception of the speed 
demon, based on reports from men who have 
seen and battled it over the Reich. Its bar- 


FOOD IS WARMED (right) for the modern 
soldier by a square candle composed of re- 
fined paraffin wax with a high melting point, 
and wood flour. This candle will ignite read- 
ily even after being submerged in water for 
several hours. It was developed by the Army 
Quartermaster Corps for heating the meat 
components of combat rations in the field 
when gasoline stoves and fuel to operate 
them are not accessible. 


rel-like fuselage is only about two thirds as 
long as the width of its tapering wings. The 
propellant leaves a dense, white smoke or 
condensation trail behind the dark, dull-fin- 
ished fighter. From this puffy trail, pilots 
have concluded that it operates like a glider 
between bursts of speed. 


BIGGEST PROPELLER ever used in flight in 
this country: is the new 18-foot, 2-inch Cur- 
tiss electric model at left, used in service 
tests on an Army bomber. It harnesses 3,000 
or more horsepower in the substratosphere. 


Hollow-steel blades make it 20 percent 
lighter than a comparable propeller with 
solid aluminum-alloy blades, and increase 
the useful load of the plane about 650 
pounds. Beneath it is the first Curtiss elec- 
tric controllable-pitch model, which was 
made 16 years ago. 
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STEWART Rovse— 


CURRENT CATCHER. Looking like 


of some mad inventor intent on t 
giant spider web of steel with 

catch monstrous flies, the huge copper 
“threads” of this collector for a synchronous 
converter are shown stretching out t 
electric current, The charges that the 


catch are carried to a central pe 
they are then converted from altern 
direct current. George Gimera, a 
the East Pittsburgh Works of the Westing 
house and Electric Manufactu 
pany, is shown soldering some of the collec- 
tor’s armature connections. It is reported 
that the collector will soon be put to w 
doing an important job in our war-vital 
aluminum industry 


Ta \\\\N 
= 


TWO STEERING WHEELS, one at the 


front, on able the crew of 
this h armored car to beat a fast 
retreat merely by reversing the gears 


and’ then steering from the back end, 
ned especially for difficult terrain, 
it can be tilted 60 degrees without top- 
nt includes a two-pound- 


BEFORE AFTER 


SMOKELESS LOCOMOTIVES have now 
lied on the scene as the result of air-jet in- 
allations that cause the unburned gases in 
the firebox to ignite rather than wastefully 
go up the chimney in smoke. Emitting 
streams of air over the fire at high velocity 
(as shown in the drawing at the bottom of 
the page) the jets force the unburned gases 
to mix with the air and thus become mot 
inflammable. In the locomotive above, air 
jets have eliminated the engine's smoke in 
exactly five seconds. The device was devel- 
oped by engineers of the Bituminous Coal 
Institute. 


OVERFIRE JETS PREVENT SMOKE | 
LOCOMOTIVE TYPE OF JET 


—— 


Inside Facts 
About the 
B-29 


PRESSURIZED CABIN. The 
control comportment in the 
is connected with th 
compartment amidships by means 
of a tunnel passing above the 
d bomb bays. The 
hind the two officers’ 
heads at right is an escape hatch. 
The drawing below shows 

of the plane that are press 


infront of 
right, the hatch she 


in the “walt 
photogra 

‘odynamic lines of 

19 fureloge, ond the towering 

tail the B-2' ited from the Fortress 


GIANT PROPS-—the biggest ever 
used on @ production model—dwarf 
@ tiny little Culver parked beside 
the mommoth Superfortress. They 
harness the drive of the f 

2,200-hp. Wright Cyclone 
each fitted with two super 
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Es ROBOT iii iba 
: OME boy may soon work his way 
é through Harvard University by watch- 
|ATHEMATICIAN ing a 51-foot switchboard all night in 
an air-conditioned basement. Behind its 
f polished panels, electricity will be solving 
F Knows the longest and most difficult mathematical 
problems ever conceived. It will be doing 
3 everything that is known to be mathe- 
matically possible with such numbers as 

LL THE NSWERS 12,743,287,341,045,502,372,008, 

Even Commander Howard H. Aiken, 
USNR, the professor in charge of this 


35-ton calculating machine, says he does 

Thirty-five tons of dials, wheels, not know what you would ‘call a number 
and wires knock out prob- a 2 eee 

jut the young man running this figure 

lems that would take the factory will not need to be a mathema- 

pest human expert’ a lifetime! ticlan. If anything goes wrong, a red light 


will flash, he will make a few simple ad- 
justments, and the mountain of machinery 


THESE ARE THE MACHINE’S MAIN OPERATIONS 


PROBLEM 


Numbers ne. 
© problem 
to the calculator 

1,440 dials. A 
| numbers can be 
jo the machine by means 
expecially perforated 
cards and paper ribbons 


ARITHMETIC 
Addition ond subtraction toke 

Numbers also may 
" for future use in 
any of the 72 counters below. 
Each counter hos 24 electro- 
mechanical wheels, capable of 
holding any number containing 
up to 23 significant figures 


BRR RERR RHEE 


The extraordinarily 
above is 4H 


complicated switchboard that you s 
face of the world’s greatest calcula! 
joundproof, oi 
sity. It will solve 
‘olmost any known problem in applied mathematics, with results 
readable to 23 decimal points. Now working 24 hours a day 
for the Novy, it will, in the postwar ero, be used to probe 
into vost unexplored fields of mathemati 
Its calculations may affect many of our basic concepts of the 
universe, ond eventually our personal lives. The machine was 
built by co-operation with H. H. Aiken, Harvard en- 
gineering professor, who says he can't figure his i 


he 
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The nerve system of the 
mathematical wizard 
consists of over $00 miles 
of electrical wire with 
two million connections 


HIGHER MATHEMATICS 


three interpolaters. 
"math" tables ore kept sh 
machine. More can be put into in- 
ferpolaters on perforated ribbons 


ANSWERS 


Typewriters automati- 
cally results of 
machine's calculations. 
Apparatus for running 
punched cards in and 
out of the calculator 
is beneath typewriters 
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Professor Aiken, now 
2 commander in the 
Novy, examines some 
of the spools of the 
back of the machine. 
Ribbons bearing ta- 
bles used to solve 
problems 
mathematics are 
ried on these spools 


This close-up shows 
how, from perforated 
ribbons of 


numbers it hai 
jiven to handle, 


the smoll holes in the mi 
of the ribbon give the machi 


will go swiftly on with computations that 
professors have not lived long enough to 
complete. 

Everybody's notions of the universe and 
everything in it may be upset by the 
columns of figures that this monster will 
type out. For the Automatic Sequence- 
Controlled Calculator will do scientists’ 
tedious mathematical chores for them, and 
do such work about 100 times as fast as a 
man. Thus it will accelerate the exploration 
of nearly every field of knowledge. 

‘The U.S. Navy is exploring oceans of 
figures with this mathematical dreadnaught 
now; six officers and six enlisted men are 
running it 24 hours a day, And Commander 
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Aiken will remain at Harvard after the 
war as director of a supercomputing labora- 
tory to which scientists and engineers 
throughout the world will be invited to send 
their longest and toughest problems. 

Eight years ago, when Aiken began work 
on mathematical plans for this machine, he 
supposed that only one such capacious 
calculator would ever be built. He could 
not conceive of there being enough work 
for more than one such giant. He holds no 
patent rights and expects no profit. But 
Harvard faculty members predict now that 
at least 50 enormous machines like this will 
soon be needed. 

For the Babylonians, three was a good 
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Building the mathematical master mind took six years and cost $250; 
lication table, is 


000, Only one part of 
shown h 9 installed. If 
ing operation, one of a batter 


, the mechanical multipl 


Once the 
introduced 


jiols have been 
jo the machi 


gry monster fed. Here one of them 


enough value for =; now = has been figured 
out to 700 decimal places. Many more 
values used in scientific research and 
engineering must be ascertained to many 
more decimal places as the world progresses. 
The accuracy of weapons, the stability of 
airplanes, and the reliability of scientific 
instruments depend largely on mathematical 
calculations. This machine can determine 
differences mathematically that are too 
minute to be measured under any micro- 
scope or detected with any other scientific 
device now available. 

Calculators like this can be used to give 
science periodic mathematical houseclean- 
ings. Errors and inadequacies in standard 
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ny part of the calculator fai 
of red lights worns the attendont 


+ and the perforated cards and ribbons 

it takes only one mon to run the cal- 

culator. But it takes a crew of mathematicians to keep the hun- 
punling out a li 

Photos by Paul H, Donaldson, Croft Laboratory, Harvard University 


mathematical tables can be 
detected and corrected. Al- 
ready, Aiken and his as- 
sistants have found 11 major 
mistakes in a table prepared 
by a Japanese scholar and 
published in Germany in 
1926. This table has been 
used in all countries for 
highly important mechani- 
cal and military calcula- 
tions. At least 200 other 
such mathematical tables 
are being used constantly. 

Dr. Bart Bok of the 
Harvard Observatory says 
that in astronomy alone 
there are enough postwar 
jobs for Aiken's robot to 
dur. ‘Keep it grinding away for 
years, One of the first of 
these chores may be the 
compilation of new tables 
showing the motion of the 
moon. 

Sir Isaac Newton's theory 
of gravitation was based 
largely on comparison of 
the moon's movement with 
that of bodies falling freely 
on earth. But the moon's 
course was charted only 
roughly; predicting its path 
involved more than 1,000 
arithmetical considerations. 
‘The late Prof. E. W. Brown 
of Yale spent a lifetime 
working out new and more 
nearly accurate lunar tables. 
This machine could have 
made those computations in 
about one percent of the 
time the task took Professor 
Brown. Now the moon's 
motion can be measured 
with more precision, and 
the astronomers want still 
more nearly exact tables. 

Another assignment for this portentous, 
timesaving contrivance may be figuring out 
the motions of the planets. Some of the 
most important dynamic equations of the 
solar system have not been solved yet, 
simply because there have never been 
enough mathematicians available. The solu- 
tion of these and other such equations may 
affect the theory of relativity and other 
great scientific concepts. 

Calculations made with this machine may 
tell the experts more about the motions of 
stars in spiral nebulae, about the oscillating 
or vibrating stars, about what goes on inside 
of stars, and about cosmic rays. Difficult 
n page 222) 


‘of answers 
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CAN YOU SOLVE 
THESE 
MATCH PUZZLES? 


— Reseating the Jury — 


1] Set out 12 matches so that they will form 

four squares as above. Now move four 
of the matches and rearrange them so that 
the resulting group will be three squares 
of the original size. No matches may be 
either added to or taken away from the 
original number. 


How to Hold Your Liquor 


@ Arrange three two-inch winegiasses in a 
triangle, separated by approximately the 
diameter of the rims. With three matches, 
make‘a support between the glass edges that 
will hold a similar wineglass, base down. 


JERE is fun for the individual or for 

group amusement. The five tricks 
shown on this page offer a challenge to 
puzzle experts, and since kitchen matches 
are readily available everywhere, the ma- 
terials are no problem. The teasers are used 
through the courtesy of Harper & Brothers, 
publishers of “Puzzles for Everyone,” by 
Julien J. Proskauer. Answers are on page 
246. 


Two Diamonds from One 


g Arrange six matches on a table as in the 
figure illustrated below. The problem is 
to form two diamonds by changing the 
position of only two matches and adding 
another one, thus using seven matches in all. 


o 


Making a Coin Vanish 


GA wooden match is bent at an angle, 
laced as shown on the mouth of a bottle, 
and a dime is laid on top. The problem is 
to get the dime into the bottle without 
touching any part of the setup. You'll need 
to practice this trick to do it well. 


A> ES 
"oD 


—— This Represents Real Power —— 


5 Here is deep stuff concerning the motive 
power of the Earth and the composition 


of matches. Arrange 15 as shown below. 


——- 


oe 


Then take away three matches and change 
the position of one. The result will show 
what matches are made of. 


VU 
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Ready for a whitl in the Wright Field centrifug 
@ subject hos The machine t 
2 man's reactions to centrifugal force in flight 


Hiow Many G’s 
Can a Fiyer Kake? 


‘T THE Army Air Forces Materiel 

Command's aeromedical laboratories, 
‘Wright Field, Dayton, Ohio, doctors have 
developed an ingenious device to find out 
what happens to a pilot when he lays his 
plane on its side for a tight turn at high 
speed or pulls out of a hard dive. 

When an airplane changes direction, its 
pilot is subjected to centrifugal force. The 
degree of that force depends on the speed of 
the plane and the abruptness of the change. 
For many years, pilots and doctors alike 
knew that strange things happened to a man 
subjected to centrifugal force. What they 
didn’t know was whether those things were 
serious. 

That led to the development of a new 
kind of centrifuge for use in discovering 
the effects of this centrifugal force on air- 
men with accuracy. It is wholly an ex- 
perimental machine, and is not, as yet, being 
used to determine service pilots’ tolerance to 
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Wright Field's human centrifuge 
shows what happens when a pilot 
loops, dives, and turns at high 


speed in combat maneuvering. 


the centrifugal forces produced in flight. 
The centrifuge is exactly what its name 
denotes. It works on the same principle as a 
cream separator. It sets up centrifugal 
forces—the same ones a person gets in an 
amusement-park roller coaster. It is cen- 
trifugal force that keeps the water from 
spilling from a bucket when you whirl it 
around your head. A bicyclist “banks” his 
turn to compensate for centrifugal force. 
While the results of less than 18 months’ 
study are secret, it can be disclosed that re- 
peated exposures of a man to powerful cen- 
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DECELERATION 


This man, jumping from an 18- 
inch choir ond landing 

legged, would expe 
pull ot point of 
G force is "positive 
direction is from head to "ett 


trifugal force—or, as the Army puts it, to 
high G’s—have not had harmful effects up 
to now. “Blacking out” from G's, which 
means a loss of vision but not of conscious- 
ness, makes a person infinitely tired. He 
feels as though he has gone two or three 
days without sleep. But a night's rest will 
bring him back to normal. 

A “G" is a unit of measure of pull in any 
direction. The normal weight of an object is 
taken as 1G. The force of gravity is used to 
measure centrifugal force at the Wright 
Field laboratory simply because it is a 
known quantity. Gravity has nothing to do 
with the strains on the body set up by the 
centrifuge. The rate at which a body will ac- 
celerate in a free fall in a vacuum regard- 
less of its mass or density is 32.2 feet per 
second per second. The doctors use that as 
a departure point in their studies. 

If centrifugal force makes a 150-pound 
man exert a pressure of 300 pounds, it will 
subject him to a pull of 2 G's, “Positive” 
G's mean a centrifugal force directed from 
his head toward his feet. A pilot gets posi- 
tive G's in pulling out of a dive. “Negative” 
G's pull in the opposite direction, from the 
feet toward the head. A pilot gets negative 
G's in an outside loop. If the pull is hard 
enough he “reds out” as the blood rushes to 
his head. No experiments in negative G's 
have been made with the Wright Field cen- 
trifuge. 

‘The doctors have discovered that the aver- 
age man does not black out until he reaches 
four or five G's. Only two of the subjects 
tested were able to take seven G's before 
blacking out. The progressive effects of 
G pull on a man are: 


Drawings by ERIC SLOANE 


ACCELERATION 


In this elevator, 
spe 


‘again posi 
Negative force is foot to head 


ACCELERATION 


In making a turn, this fast racing 
ba! has had to o natural 


ing G pull, caus 
gol force, depends on th 
the cor and sharpne: 


‘The hands begin getting heavy and the 
jowls pull down. 

Peripheral vision begins to dim. 

Vision disappears but consciousness re- 
mains. (Blackout.) 

Hearing disappears and thinking becomes 
confused. 

Complete unconsciousness occurs. 

The time element in evaluating G's is im- 
portant because at low G's it may take eight 
seconds before blackout sets in. At high or 
accelerated values, blackout can occur in as 
short a time as three seconds. 

The specialists know now that some tricks 
of veteran pilots, such as yelling or straining 
at the moment of pull-out, do have merit in 
increasing the tolerance to G's. Most of 
these tricks raise the blood pressure. In- 


POSITIVE AND NEGATIVE 
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CARRIAGE 15 REVOLVED 
BY ELECTRIC MOTOR 
IN PIT 


PATH OF CRADLE 
DURING TEST 


ad 


Set 
CENTRIFUGAL FORCE ~| 
PULLS 


METERS DURING TEST 


METERS TO RECORD 
REACTIONS OF SUBJECT | 


Details of the centrifugal tester. From the seat neor the axis of the “merry-go-round,” the observer 


cau! 


lights to flash on the panel of the gondola, 


ond o buzzer to buzz, The subject's quickness in 


turning them off shows how he is stonding the G's, A speed of 35/2 r.p.m. usually produces o blackout 


creased blood pressure slows the drainage of 
the blood from the head. A tense pilot will 
not black out as quickly as a relaxed pilot. 
‘That is substantiated by reports from com- 
bat and test crews. Back-seat pilots or crew 
members, not aware that a change of direc- 
tion is impending, black out. The pilot of 
the plane, who knows what is coming and 
braces himself for it, does not. 


‘The centrifuge was designed in 1942 by 
Capt. Harry W. Jobes of the Air Corps. It 
was modified by Capt. William Cade. A 
consultant on the design and operation was 
Dr. E. J. Baldes of the Mayo Clinic, Roches- 
ter, Minn. The centrifuge and acceleration 
studies are under the direction of Capts. 
C. A. Maaske, George L. Maison, and George 
A. Hallenbeck.—DEVON FRANCIS, 


G‘S—AND WHAT THEY DO TO FAST-FLYING PILOTS 


POPULAR SCIENCE 
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Push-Over Bridges 
Built Like Magic 


from 


If you noticed @ smell reproduc 
tion of this photo on page 7! of 
the September: wove, yoo. probe 
ably wondered how tht strange, 
salkeuppottion’ nidwesthe: sa6 
called Boley” bridge—was_ put 
together. It Bor been one of the 
bert-tept secrets of the war, but 
we con now show the whole process 


Interlocking Parts 


By GOLD V. SANDERS 
Photographs by WILLIAM W. MORRIS 


ICTURE a steel bridge built entirely on 

one bank of a stream and then pushed 
across, supporting itself without any under- 
pinning, and you have a mental image of 
the Bailey bridge, one of the most ingenious 
devices born of war's necessity. It sounds 
like an impossibility, but it is a very real 
fact. The British and American armies have 
used it countless times since it was invented 
in 1940, and it has proved the perfect an- 
swer to enemy demolitions. For four years 
its construction has been kept a secret be- 
cause of its tactical importance. 

Small crews of engineer soldiers throw 
these bridges across streams and gullies in 
a few hours; short bridges, long ones, heavy 


or light, depending upon what is needed. A 
small number of standard units are repeated 
over and over for the different sizes. A 40- 
foot span can be completed by a crew of 37 
men in an hour and a quarter. In seven 
hours a huge structure 180 feet long can be 
put up by a crew of 148, 

Construction is all on the near bank. The 
whole structure rests on free-turning rollers 
while being built. Launching from one bank 
only is accomplished by the simple expedient 
of keeping more weight on the bank than 
is extended over the gap at any one time. 
The front part, or launching nose, is a skele- 
ton affair that goes across the stream first. 
Stringers and flooring are left out of it, as 
well as some of the bracing members used 
in the bridge proper. The sections of bridge 
proper, which are built after the nose, are 
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Basic unit member of the bridge is o 10-foot truss 
panel weighing 600 pounds. The: 
supporting members. Here a sit-man crew is carrying 
forward the first panel, which will go into the long 
launching nose as the first step in bridge building 


n placed on the rollers, on- 
ist crossbeam, or transom. 
slotted and recessed 
fo fit snugly into the corners of the side panels. 
Such beams act as braces and support the bridge floor 


Now the bridge is growing, link by link. Note the up- 
ward tilt given the first two panels, which form o part 
of the launching nose. This takes core of sag os the 
bridge is pushed across the gap. The launching nose 
is unfloored, to moke it lighter in weight than the rest 


The first ponel is placed on one of a pair of rock- 
ing rollers set on a woode 
. and oth 


Tronsoms are quickly fastened to the horizontal and 
upright ports of the trusses by means of clamps. Two 
men do this, one working on each side. Abov 

braces are hooked diagonally across each bay 
tion ond tightened with turnbuckles to give rigidity 


Monpower shoves the bridge forward os it grows. 
This section has double truss members, which not only 
give extra strength but also help provide the nec 
sary weight on the land end to keep the protruding 
part from tipping downward into the stream or gully 


how the launching nose looks as it inches 
‘out over the chasm. In this case, it consists of 
five skeleton sections, Its weight is supported 
by the heavier part back of the rollers. Length 
of launching note depends on the width of the gop 


fully floored and braced, and also may have 
additional structural members on each side. 

‘The nose sags somewhat as it is pushed 
‘across, but this is allowed for in advance by 
giving the nose sections an upward tilt 
when they are put together. All that is 
needed on the far bank is a pair of rollers 
to receive the nose. This skeleton part is 
dismantled, section by section, on the far 
bank as complete sections are added in the 
rear and pushed forward. 

‘The primary unit member of the Bailey 
bridge is a welded steel truss panel 10 feet 
long and five feet, one inch high. These 
units are joined end to end by inserting 
steel pins at top and bottom through match- 
ing holes. Bolting is reduced to a minimum 
by substituting fixed lugs, recesses, and 
dowels for joining the various members. 
Six men carry each truss panel and hold it 
in place while others drive the pins. Another 
crew brings up a 10-inch I beam that fits 
snugly across the bottom chords of the 
trusses and is secured by two special clamps. 
Steel stringers fit into lugs on the I be: 
without bolting. When the floor planks an 
curbing are laid, eight bolts to the 10-foot 
section hold them all in place. Even this 
small amount of bolting i by 
using T-head bolts. The nuts are never re- 


simp! 


moved. The T-heads are inserted through 
slots in the curbing planks and engage with 
recesses in the stringers by a quarter turn. 
Two or three turns of the nuts are enough 
to tighten them. Four more bolts are used 
to secure a pair of diagonal braces, and 
that is all the nut-turning there is in a 
10-foot section of bridge, unless added rows 
and tiers of panels are put on for greater 
strength. Sway braces underneath are 
hooked on and tightened with turnbuckles. 

When there is sufficient space, a whole 
Bailey bridge, nose and all, is built at once 
and then pushed across the gap. If working 
space is limited, a section at a time may be 
added and pushed forward, just so there is 
always sufficient weight back of the front 
rollers to keep the nose from tipping into 
the stream. 

‘The various versions of the bridge are re- 
ferred to as single-single, double-single, 
triple-double, and so on, depending upon the 
multiple of truss panels added alongside the 
first pair or in tiers. The I beams or cross 
members are notched to receive three rows 
of trusses on each side. 

The capacity of all sizes of Bailey bridges 
is precalculated in accordance with the 
length of span and multiple of trusses used. 
Under the urgency of warfare, Bailey 
bridges 300 feet long have been built. Much 
wider gaps have been bridged where enemy 
demolitions left the piers of old bridges 
standing. With such supports at intervals, 
Bailey bridges can be stretched to prac- 
tically any length. They can also be laid on 
pontons. 

The Bailey bridge takes its name from 
Donald Bailey, a British engineer who con- 
ceived it in 1940. It went into use that same 
year, and was so much better than anything 
else of the kind that it was adopted as 
standard by the U.S. Army, Now it is 
built here, and the component parts made 
here and in England are all interchangeable. 
The U.S. Army had a 10-ton bridge, which 
was also launched from one bank (P.S.M. 
May ‘43, p. 73), but this lacked many of 
the good features of the Bailey bridge. 

A standard Bailey bridge set has sufficient 
units to build a double-double 150 feet long. 
To carry this material, 21 214-ton trucks 


FIVE TYPES OF BRIDGE TO SUIT ANY LOAD OR SPAN 


SINGLE TRUSS~SINGLE STORY 


DOUBLE TRUSS~ DOUBLE STORY 
ALL END VIEWS 


SOUBLE TRUSS- SINGLE STORY 


TRIPLE TRUSS-SINGLE STORY 
Truss ponels odded slongside 
the original poir, or placed 
in tiers increase steength 

Engineers know exactly whet 
load each type will bear for 
the various lengths of 


iL 


span 


TRIPLE TRUSS-DOUBLE STORY 


This shows how the notched ends 
fit between the buttons on the ou! 


stringers. Flooring units are st 
up under the heaviest loods— 


A 2h-foot walkway is 
each side if 


@ plank covers # 


js of 13 floor planks. 


Its, which go through the curb planks ond 


ith the stringers, hold di 


in the ends of all 


On the far bank, another pair of rollers has been sot 
up and a part of the crew is ready to 

launching nose os it inches 0} 

nose, the officer in charge di 


prefabricated ramp stringer units are quickly laid 
fo form the approach. Floor planks and curbing 
laid on the ramp in the same manner as on the bridge 


and trailers are required. Loading is stand- 
ardized so that each truck and trailer 
carries one section of bridge plus the few 
tools needed in erection. If some trucks are 
knocked out, a complete bridge of smaller 
size may still be built. 

In practice, a Bailey bridge is often built 
of single or double construction to carry 
light loads at first, then strengthened later 
by adding more trusses so that it can bear 
the heaviest equipment. In this way, the 
bridge first serves light combat units and 
then, as the battle line advances, carries 


the heavier traffic of supply and reinforce- 
ment. 


‘These bridges can be disassembled 


Over the finished bridge roll a jeep, a scout cor, 
and a medium tank, while infantrymen file across the 
walkway on one side. This 110-foot, double-truss, 
Tingle-story job wos built by 37 men in a few hours 


as easily as they are erected, but in some 
instances they have become virtually per- 
manent spans. 

It takes more than the demolition of 
bridges to stop an army equipped with 
this ingenious device. The Bailey bridge of- 
fers one more example of the way in which 
clever design, mass-production manufac- 
ture, and superb tactical application in the 
field have changed the art of war. In Italy 
and in France it robbed the retreating 
enemy of one of his few remaining defenses 
and kept him from trading dynamite for 
precious time in which to withdraw and 
reform his lines. 


C-69 CONSTELLATION TRANSPOR REESE 


Carrying key personnel and critical equipment to war fronts is the important job 
of the Lockheed C-69 Constellation, pictured here by Jo Kotula. This big four- 
motored transport can carry 55 passengers (in addition to its crew of nine) or 15 
tons of cargo. Some idea of its speed and range is given by the fact that one of 
these ships flew nonstop from Los Angeles to Washington in less than seven hours 


These titante ica ele Could the 


in mud that later hardened into 
rock, were left by seven mon- 
i 


strous sauropod dinosaurs that 
i A rontosaurus 
jon years ago. To reach there 


markings, @ number of sediment 


weve? Walk on Land ? 


indicates that 
oF the "dinosaurs 
area was covered with 


INOSAUR footprints found in Bandera County, Texas, 
offer a clue to a mystery that has long baffled paleon- 


deep enough to float the rep- 
tiles’ tails off the muddy bottom, tologists: Could the prehistoric Brontosaurus walk on 
as pictured in the sketch at right land? This 27-ton sauropod, largest reptile ever to in- 


habit the earth, was known to have been a good swimmer; 
but could his legs support his great weight? The 120,000- 
000-year-old tracks shown on these pages lead experts to 
believe that Brontosaurus was at home on terra firma. 


Sun cracks in the silt that 


trocks st that the 

water. Although undeniably 

footprints is not, ostonishing 
by mammoth 


Tibi aise apne hoes sha sigan helene souroped 
pe OR a alias a a reptile from the gigantic, as sure} 


JAMES W. LEES, JR. 


@ war fleet or convoy enters a 
of “radio silence,” many-hued 
le ships to talk to each other 
ling their position to an enemy. 
heritage from long before the 
reless, flag signals still find 
cetime use, too. Within range 
lity, their messages cannot be 


dawn of 


r French or American sea 


al Signal Code, translatable in seven 
invaluable to 


William 


How flag signals work is illustrated by the 
International Signal Code, which employs 
the 40 symbols pictured below. A display 
of these on a single halyard constitutes a 
“hoist” and is read from top to bottom. 
Each letter of the alphabet has a distinctive 
flag; and each numeral, a pennant. Three 
“repeaters” enable letters or numbers to be 
duplicated, so that a single set of flags 
suffices to transmit “pass,” “noon,” or 
2222." All merchant vessels communicate 
with each other and with warcraft by the 
International Code. When a man-of-war 


the most common or ui 
ns “Man overboard.” 

to or | will open fire on you.” 
ist” at for right) means "Increase your 


in small 
For instance 
commands 


"NZ10" (in 


ps. bi 
ie 


wishes'to address a merchantman, it hoists the 
code pennant. 

Simplest, but slowest, of signaling methods 
would be to spell out each message, letter by 
letter. In practice, only personal names and 
addresses need be transmitted this way. Thou- 
sands of “code groups,” or arbitrary combina~ 
tions of letters, internationally agreed upon and 
conveniently listed in all mariners’ code books, 
provide a shorthand equivalent for practically 
every word or sentence in the language of the 
sea, 

One-letter flag displays serve for the most 
common or urgent messages—C for “Yes," N for 
“No,” 0 for “Man overboard.” Two-letter code 
groups follow in priority. OL commands “Heave 
to or I will open fire on you.” RP warns "You 
should keep a lookout for mines.” Three-letter 
hoists provide the main vocabulary of flag sig- 
nals; thus, IGH, “Did you get latitude at noon 
and OGF, “Storm track is curving to right.’ 
Four-letter combinations, {f they start with A, 


spoed to 10 knots.” Messages may also be sent by seer 
code, or by spelling out each word, in which case the “cod: 
pennant is not included in the hoist. Names (shown under 
symbols) are used to prevent confusion in referring to flags 


SIGNAL CODE ——THE “SIGN LANGUAGE” OF THE SEA 


Fox George How Jig 
f 
| 
| |_| | 
Prep ~ Queen “Roger Suger Tare 
Ist Repeat 2nd Repeat "8rd Repeat 


| 3 t 


OF all the mony flags that warships ha 
break out from time to time, the only one to top Old 
Glory is the Church pennont. It is flown, howe 

only whan religious services are being held on board 


are place names—AMGX for Pearl Harbor, 
ABQQ for Berlin, AQGA for Tokyo. Identi- 
fying flag signals for ships, displayed in 
peacetime when entering port, are the same 
as their radio call letters. The first letter 
designates the nationality of the vessel— 
for example, K, N, or W stands for the 
United States. 

To avoid mistransiations of the flags, 
signals keep the decoder informed whether 


Ometal U. 8, Navy photographs 


On gala occasions, o U. S. warship will make a "full-dre 
including those of the secret Warship Code, stringing them up from bow to stern in 


#0 crew member rigs up @ special colored lamp 
merchantman. Lamps of various 
colors are used by our warships and cargo vessels for 


communicating with each other at night by code 


a hoist is in code or spelled out; and a “tack 
Iine,” or six-foot length of halyard, sets 
apart one code group or word from the next, 

Naval vessels of all sea powers talk 
among themselves by secret flag codes, de- 
vised for their specialized needs. In time of 
war, allies such as the United States and 
Great Britain exchange their warship codes, 
and use one or the other, by prearrange- 
ment, in joint naval operations. 


" display by breaking out every flag on board, 


prescribed order 


104 


POPULAR SCIENCE 


The fourth flag down on this noist is strictly non- 
GI. Carrying such markings os an exclamation point 
‘and question mork, it is a "what-the-hell” flag, flown 
by a Yank skipper in jaunty defiance of enemy action 


Semaphore code, employing two small 
hand flags of like pattern and colors, trans- 
mits messages rapidly at close range 
Letters of the alphabet are indicated by the 
positions in which the flags are held, and 
all words and numbers are spelled out. 

Special flags denote the presence aboard 
ship of the President, the Secretary of State, 
and other high officials. 

Even the Stars and Stripes may serve as 
a signal flag. Recently enacted law pre- 
serves the time-honored usage of flying it 
upside down “as a signal of dire distress.” 

‘On gala occasions, a rainbow of signal 
flags bridges the masts and extends to the 
bow and stern of a vessel. Does the arrange- 
ment follow any particular order? In the 
Navy, originally, no. But long ago, tradition 
has it, a plainly readable and uncompli- 
mentary message worked into the display 
by a practical joker reddened the face of 
his skipper. From that day to this, Navy 
regulations strictly prescribe an exact 
sequence of flags, so carefully chosen that it 
means absolutely nothing in plain language, 
code, or Sanskrit. 

After dark, when signal flags cannot be 
distinguished, flashing lights provide visual 
communication in war and peace. Convoys 
also use colored signal lamps in a special 
code of their own. 
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a 
Comes dusk ond @ ship turns to its signoling light, 
which can be made to blink out fast dot-ond-doshy 
messages by Alickihg the shuttors in front of the lor 
Man in foreground ding an incoming message 


The flag "bag" on the signal bridge of  U. S. battle- 
wagon. Because of the “repeat” flags shown on page 
103, only one flag need be carried for each symbol 


1909 Eorly successful Avrot were small, flimsy triplanes. 
engine ond a four-bloded propeller 


1912 Three years later, this test cabin monoplone wos 
powered by a radial engine and had new wing moui 


TE pA e ae rey Te ty 


: 


1914 The Avro 504-K was equipped with on 80 oF 100-hp. 
rotary engine. It was a standard trainer for nearly a decade 


Deoveras 
a 


1916 First Avro twin-motor heavy bombers were the Pike 
and Manchester, forerunners of the Lancaster shown right 


ACKBONE of the hard-hitting British 

Bomber Command is the Avro Lancas- 
ter, the great ship that has been dumping 
truck loads of hell on Berlin and other Nazi 
points with pleasing regularity. Her eight- 
ton bomb capacity includes accommodations 
for ‘‘cookies"—British term for block- 
busters—and a variety of incendiary bombs, 
and she packs 10 medium-caliber machine 
guns in her four power-operated turrets for 
shooing off interference by German fighter 
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30 CAL, MACHINE GUNS 
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‘SHROUD OVER 
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Oe, 
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LANDING WHEELS RETRACT UPWARDS 
“¥— AND BACKWARDS INTO ENG. NACELLE 


FLOOR 
GIRDER 


~ 1260+ P. ROLLS-ROYCE MERLIN ENGINE 
SUPER BLOCK-BUSTERS 


ARE CARRIED IN SPECIAL 
BOMB BAYS FITTED THUS 


CABIN-AIR IN- \ 
‘TAKE ANO HEATER 


~ COOLANT AND OIL RADIATORS 


planes, Behind the Lancaster design lie 
nearly 40 years of successful airplane con- 


above with the paintings at the left pro- 
vides an interesting commentary on the 


struction by a distinguished firm. The first 
Avro plane to leave the ground was a 
biplane which, in 1906, was the first of all 
The name Avro 


British-built planes to fly. 
is derived from the pioneer builder and 
pilot responsible for this first plane—A. V. 
Roe, now Sir Allison V. Roe. 

‘A comparison of the full-color cut-away 


rapid development of Avro design between 
the 9-hp. triplane model dated 1909, and 
the 5,000-hp. four-motored bomber of the 
present year, Best known to the flyers of 
World War I was the versatile model 
504-K, in which probably mote war flyers 
were trained than in any other single de- 
sign of ship, not excepting our own “Jenny. 
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throughout 
us rites to pl 


Shutting 
Hell's Mouth 


CREAMING sacrifices to strange gods, 

corpses of medieval victims of persecu- 
tion, even the grisly results of Chicago 
gangster activities have hurtled down to ob- 
livion in the gaping earth slit that is called 
The Mouth of Hell. That's all over now, for 
the citizens of Taxco, 105 miles south of 
Mexico City, have, with the help of an 
American and a Mexican engineer, sealed 
it up forever. Formerly believed to be a 
mile deep, the hole has been shown by 
scientific measurements to go down 475 feet. 
To remove this relic of barbarism, heavy 
timbers were braced on jutting rocks a few 
feet below the orifice; when dynamite 
charges were set off near the surface, tons 
of rocks keystoned across the horror hole, 
closing it for all time. The operation, which 
cost about $500, was undertaken after ex- 
haustive exploration by Dr. Ezequiel Or- 
donez, leading Mexican geologist, and other 
scientists. 


POPULAR SCIENOE 


All-Purpose Soap 
Aids Our GI Joes 


AKING life a lot easier for our soldiers 1s a soap 
M “rata enougn tor shaving, powerful enough for the 
greasiest pots and pans, and capable of producing a 
foamy lather in water hard or soft, fresh or salt, hot 
or cold. Secret of the soap lies in a synthetic sulpho- 
nated product developed from petroleum by Du Pont 
and known merely as MP 646. It is being sold by the 
hundreds of thousands of pounds to soap manufacturers 
who add it to their products in the ratio of one to two. 
Wide civilian use is expected in postwar years. 


K. P. LOSES much of its terror because of the new soap's 
exceptional ability to chase dirt, oll, and grease in any kind 
of water. Postwar use of the soap is expected to be extensive 


Mild enough for toilet use, and yet power- 
ful enough to clean the grubbiest clothes, 
the new soap produces a lather in either 
sea water or water that is hard and cold 


SHAVING, with the new soap, is made im- 
meosurably easier for the soldier, who never 
knows what f water he may find ot 
hand. Chief ingredient, which is added to 
other constituents of the soap in a propor- 
tion of one to two, is a synthetic sulpho- 
nated product developed from petroleum by 
Du Pont and known os MP 646, It is now 
being sold in quantity to monufacturers 


A SIMPLE TEST 


Hord water usual 
or calcium, which 
sof or poteuien 6 ordinary soap to 
produce on insluble compound, ot in 
te at the right. Sud ia the. glees ot 
Ht were produced with the new soap. 


contsins magnesium 
places with the 
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Thot beauty is in the oye of the beholder is literally true of these kaleidoscope patterns, for only one 
twelfth of each is real, a jumble of bits of plastic and gloss. Eleven twelfths are reflections, blended 
by repetition into a symmetrical whole. Those designs were photographed in a kaleidoscope built especially 
for P.S.M. To minimize the loss of light in successive reflections, special mirrors ore used. They consis? 
of plate gloss on which vaporized oluminum has been deposited in o vacuum to form the reflecting surface. 
For these photos, the kaleidoscope was illuminated by two 2,000-watt spotlights shining through o sheet of 
opal gloss. One-second exposures were made on Kodachrome film at lens openings of from 4/8 to 1/16 


By HARRY WALTON 
ophs by WILLIAM MORRIS 
RT SMITH 


ISITORS to London about 1816 
he rosin gasing skyward rota 
pasteboard tubes, But these watch- 
Comet Ty were thacinates By 
selentine novelty that. had. taken 
Tandon by statm—the kaleldoscope 
invented by Sir David. Brewster 
First regarded only asia toy, t€ 
was ooce adopted by artists es an 
aid in originating new designs. Si 
David named his invention BY com- 
bining three. Gresk words: aloe 
shopeo. toes. Almost szyene who 
bas ionked throughs keisiduecope 
will agree that the name is ep- 
propriate 

ate the familiar Musion of an end- 
Teas enccession of walla, Multipl 
reflection also. produces the. pet- 
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terns in a kaleidoscope, but the mirrors are 
joined at one edge, so that the reflections 
form a circle. Their number depends upon 
the angle between the mirrors. 

Because of the angle at which reflection 
occurs in a kaleidoscope, ordinary mirrors 
will produce a blurred double image—both 
the silver backing and the glass surface 
reflect light. The mirrors must be of the 
front-surface type. Unsilvered glass acts 
as such a mirror, particularly if its back 
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surface is blackened with paint or enamel. 

Small kaleidoscopes can be bought at toy 
counters, but you can assemble one from 
common materials, and learn much about 
this fascinating device. Pictures on the fol- 
lowing pages show step by step how to build 
a two-mirror kaleidoscope that will form 
twelve-unit patterns similar to those above, 
Three mirrors of the same size arranged 
triangle fashion will form six-unit designs 
and multiply each into an allover pattern. 


i 


MAKE YOUR OWN KALEIDOSCOPE! DIRECTIONS ON FOLLOWING PAGES 


1 The taleidoscope on page 110 was made from 

these parts: o 2” by 9” mailing tube 
glass strips 17%" by 8” 
glass disk, black paint 
board, plastic scraps, 


two 
@ frosted ond a clear 
tape, coment, card 
and covering paper 


5 Tope the spacing strip in place to hold the 

mirrors 30 deg. apart, Be sure the painted 
surfaces are outside; then slide the mirrors 
into the tube os in the photo below. If they 
fit loosely, wrap a sheet of paper about them 


2 Sites ore not critical if correct proportions ore 
maintained. Any tube con be used, provided the 
gloss strips are cut to fit inside at an angle of 30 deg. 
They should be about four times as long as they are 
Coat one side of each with black paint or enome 


Push the mirrors YA" inside the ond of the tul 

So placed, they should reach to within about 74 
of the other end. This will leave omple room for the 
load. Apply coment thinly inside the Ya" spoce and 
to the edge of the eyepiece, and press this into place 


It it interesting to experiment by varying 
the amount of the load and using scraps of 
ferent colors. To view the patterns, press 

isk into place. When the load is 
tatisfactory, secure the disk by comenting it 


10 You con improve the outward appearance of your 

taleidoscope by wrapping the tubs in some gaily 
colored decorative paper. The kind used for Christmas 
packages is ideal. Clear model-airplane dope, lacquer, 
or varnish will prevent injury from frequent handling 


3 While the painted gloss is drying, cut a disk out 

of stiff cordboard, moking it a close fit inside 
one end of the tubs. At the center punch a /4"" peep- 
no punch is available, use a sharp knife to 
jangular hole %" on a side, os shown above 


igh to over- 
lap inside the tube. Cement it fost as in the photo 


G When the paint is dry, join the mirrors ot 

one edge with adhesive tape, the unpainted 
sides facing. Set them on a drawn angle of 30 
deg. or on the diagram below. Cut a cardboard 
spacer to fit closely within the outer edges 


You ore now ready to odd the locd, Bits of 

colored plastic, broken glass, beads, and 
scraps of celluloid ore suitabl should 
be translucent or transporent. Carved pieces, 
notched edges, and saw cuts yield odd effects 


HOW the First Sea-Air hescue Was Made 


By FRANK TINSLEY 


Our Navy blimps are 
can rise vertically, ho 
low altitudes. They're poison to U-boats: 
no blimp-escorted convoy has lost a ship 
to a submarine. Now the lighter-than- 
air craft have won new laurels... . 


1 While on a routine coastal patrol, the 

airship K-59, under the command of 
Ensign Lowell E. Buys, recently effected 
the first sea-to-air rescue in the annals 
of aviation! 


‘A Changing course, the K-59 fol- 5 Seoing that the pilot was injured, Buys flew over the 

lowed them at full speed. Within rait, dropping a first-aid kit and then a smoke bomb to 
five minutes, Ensign Buys sighted the BP} show the wind direction. Too light to provide much brak- 
raft and ordered his crew to rescue Jing force for the blimp, the fluky breeze made maneuvering 
station very difficult. 


'7 Taking up the slack in the line so as not to dunk the 
patient. Buys rose to 75 feet as the pilot was hoist 

Shand over hand. Swinging himself out of the after door. Muam 

Chief Boatswain's Mate George F. Gratie helped the in- i 

jured Marine aboard. The actual rescue from rait to [lm 

blimp was completed in 20 seconds! 


Marine Pilot Harvey Metcall was on patrol off 
the California coast when the engine of his TBF 

began acting up. Losing altitude steadily, he was W. Laing, inflated their 

trying to nurse the Avenger back to shore when an corting plans off and 

extra-high wave reared up and clipped her! naled Buys’ bilmp to the rescue 


6 Balancing the KS9 on the light side, about 

25 feet above the waves, Buys cut his star 
board engine and again headed for the raft. A 
parachute harness was lowered to Sergeant 
Laing, who swiftly adjusted it to the shoulde 
of his injured skipper. . . . 


| 8 Safely aboard, Metcalf 9 rushed the] 
was given first aid. Injured Marine to a hospital, where); 
SF leaving Laing to be re he was comfortably tucked in bed!! 
cued by a PBY. the K-59 
headed for shore. 


PLANES WILL LAND at night on glowing 
fields instead of under glaring floodlights if the 
invention of Eulalia C, Henderson and George 
Stallard, of San Francisco, is put to use by air- 
ports. The new landing surface would be 
composed of spring-anchored translucent 
blocks, illuminated from below by electric 
lights. Such construction provides a cushioned, 
nonskid surface; as the plane lands, the un- 
depressed sections act as a brake when they 
are met by the wheels, The warmth generated 
by the lights is expected to melt ordinary ice 
and snow, but supplementary heat may be used 
if necessary, 


WITH 
SLEEVE 
RETRACTED 


a 
SLEEVE IN FORWARD 
POSITION ——~. 


PULL DOWN THE GIRDLE and 
smaller paintbrush. Harry A. Rishel, 
Pa,, has devised a brush that is adjustable to 
different-sized surfaces and varying conditior.s 
by merely sliding a built-in sleeve over the 
bristles. When the sleeve or girdle is retracted, 
the brush is adapted to broad, flat surfaces. 
When it is pushed forward, shortening the 
bristles, the brush may be used to paint narrow 
surfaces such as moldings and strips with less 
danger of smearing adjacent glass, screening, 
or hardware. 
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all | 4 LIGHT _ 
X— CUSHION SUPPORT 


HOW BIG IS A PIECE OF PIE? The 
question is answered for boarding-house 
and restaurant keepers with a device, 
originated by Morris Leve, of Los 
Angeles, that simplifies the division of 
@ ple into almost any given number of 
equal parts, This new pastry gauge, 
made of sheet metal to fit over a pie, 
is graduated with 


the center of the pie. 
Cuts are made be- 
tween this point and 
marks on the circum- 
ference of the gauge 


; 


THAT UP-AND-DOWN MOTION that dentists 
tell us we should use in brushing our teeth is 
easily accomplished by the use of a new 


sequence, there is a transverse as well as vertical 

motion. ‘The construction has been 
kept simple and open to enable the user to keep 
the brush clean and free from accumulations of 


LEATHER SPLIT 


Noss 


FLEXIBLE WOODEN SOLES for shoes may 
be the answer to the leather shortage. 
Harold L. Pierson, of Rochester, N. Y;, has 
worked out a new type that solves the 
problem of stiffness heretofore encoun- 
tered, The tread surface is composed of 
many relatively small wood units attached 
by a cellulose cement to a flexible sup- 
porting layer of a thin leather split or 
other material. The wood is cut so that 
the grain meets the flexible layer at right 
angles, thus assuring a tight 
bond because of greater ab- 
sorption of cement. The sole 
is flexible transversely as 
well as lengthwise. A wa- 
terproofing treatment keeps 
the wood from swelling 
when it gets wet 


wooD 


DON'T SHAKE THE DUST MOP 
out of the window. Use one of 
these contrivances that Cecil R. 
Curtis, of Los Angeles, designed to 
ease the burdens of tired house- 
wives. After running the mop over 
dusty floors, you simply insert it in 
a box case, where it {s mechanically 
agitated and a suction fan draws 
off those rolls of dust that will 
collect under beds and other furni- 
ture. ‘The dust is automatically 
collected in a bag similar to that 
used on a vacuum cleaner. The 
device is sp constructed as to be 


DUST BAGF 


fashioned to give the mop a wiping 

as well as a treatment. 

Power for the apparatus is sup- 

plied by a conveniently controlled 
motor. 


By DR. FREDERICK POUGH ae 


Curator of Geology and Minerclogy, 
American Musoum of Natural History 
EXICO' 
continues 
interestin 
of recent yea 
ing in a cornfield on Fe 
20, 1943, it has now 
hed a height of near! 
0 feet cause the cone 
is composed of ejected rc 
fragments it stands 
eeply, but 


ngth. Henc 
scape from the sides rather 
than spill over the top. Other 


vents along 
from time to 


the more recently active Taqui fi 


elopment of Parict 


small size and its acc 
ideal vol: labora’ 


it continues, it will be a mecca for s¢ 


MEXICAN CINDER CONE, 
JUST 19 MONTHS OLD, 
IS LURE FOR SCIENTISTS 


BOMBS, or masses of molten lava, ore 
belched forth ot incandescent heat, and, 
rounded by passage through the air, roll 
down the slopes of the volcano. One-hour 
exposure of the film resulted in tho star 
troils visible in the night photo above 


IT'S. DUST, in spite of the fact thot it 


looks like smote. The rising cloud 


lova dust sometimes climbs five n 
into the sty, darkening the countryside f 
miles around in most spectacular manner 


PLASTIC LAVA FLOW. Viscosity of eorly lovo 
made it issue in thick masses and crumble oway in 
huge boulders. Its advance wos more similar to 
that of a rock slide than to the flow of a liquid 


GRITTY DUST motes oir 
pilots shy of flying over 
Poricutin. Dr. Pough’s ex- 
pedition found that safe 
flying and clear vision could 
be had only in the early 
morning. The lava level in 
the throat of the volcano 
varied, occasionally being 
visible’ to the flyer in one 
of tho vents, of which there 
wora sometimes two or 
throe. At the side may be 
seen white ammonium chlo- 
ride gases escaping from 
vonts, and the lava loke 


VOLCANO SALTS ore being collected here by 
Dr. William F. Foshag, of the United States No- 
fional Museum. These photos were made on 35-mm. 
Kodachrome with o Contax camera, Sonar £/2 lens 


FLUID LAVA FLOW. Loter flows have been 
hotter ond more fluid. Fortunately this fluid flow 
and the hydrostoticolly lifted lava fountain, lasting 
only half an hour, wore photographed at tho start 


FLOWING LAVA LAKE is briefly revealed on 
the surface of one of the flows. Falling into a 
fissure, lite batter stirred up by an egg beater, the 
lava escapes down a tunnel to reappear a mile away. 


“MIKE" READING that should 
banish eye squinting forever has ar- 
rived with the Magna-Eye—a plastic 
fitting that magnifies a micrometer’s 
scale, Made by the’ Stebar Co., of 
Minneapolis, the “eye,” because of 
the greater visibility it affords, is 
said to reduce faulty readings ‘and 
consequent spoilage. 


GLASS SURFACE PLATES, opti- 
cally polished flat to 50 millionths 
of an inch, are offered by the George 
Scherr Co., Inc., of New York, as 
an accessory for precision gauging 
of height or measuring of flat and 
parallel surfaces. Made of annealed 
glass, the new plates, unlike the 
cast-iron plates they are intended 
to replace, are nonwarping and ex- 
tremely abrasion-resistant. 


AN ELECTRIC-WIRE HARNESS STRAP made of 
synthetic-rubber-coated’ fabric and designed for 
quick installation or removal of the wires has 
been introduced by Adel Precision Products Corp., 


Burbank, Calif. 


‘The buckle, mounted on a full 


swivel latch, permits attachment at any angle, 


PNEUMATIC POWER for 4 to 4%-inch vises is 
a new time-saving, hand-freeing development for 
bench workers. With the vise jaws preset to a 
desired opening, the pneumatic attachment at 
left quickly opens or closes the jaws a maximum 
distance of one inch by means of pressure on the 
heel or toe of an air-controlling foot pedal. Man- 
ufacturer is the Van Products Co., of Erie, Pa. 


A “HANDY TRAY” 


that 


keeps small parts such as 
screws, nuts, and bolts at a 
worker's fingertips has been 
brought out by the Handi 
Equipment Co., of Jamaica, 
N. ¥. Seventeen inches high 
and mounted on a non-tip- 


pable base, 


it has three 


tiers of four removable and 
interchangeable trays each, 
all revolving on a central 


pivot. 


HAT this country needed was a good, 

cheap submachine gun and that’s just 
what it has now in the vicious little 45 
caliber M-3 used by the U. S. Army. It’s 
better than good; it’s as nearly perfect as 
such a weapon can be. Weighing just under 
nine pounds, it is simple to operate, shoots 
at the rate of 450 rounds a minute, stands 
up under the toughest field conditions, and 
is easy to take down for cleaning. As- 
sembly-line production of the M-3 is speeded 
by fabrication mainly from stamped parts 
that do not need complicated machine tools. 
It has only 25 component parts and 73 
pieces, not counting the magazine. 


Our Cheap Little 
Stamped-Out Gun 
Proves a Champion 


These ore the parts of the M-3 after field stripping: 
1. Receiver; 2. Mag! 3. Stock; 4. Trigger guard: 
5. Magazine catch; 6, 7, 8 9. Barrel, housing, bolt, 
ond trigger assemblies; 10. 


i 11. Sear pin 


The M-3 is disassembled by (1) removing adjustable stock, pressing catch on left side of pistol grip, 

ulling directly back. (2) Stock is then used to pry trigger guard out of pistol grip, and (3) 
housing assembly is removed by pulling down on its rear end and moving it back. (4) Barrel comes off 
by, unscrewing it, and (5) the bolt group is withdrows from front of receiver, After trigger pia. is 
taken out, it is used to (6) dislodge sear pin, and (7) trigger assembly is removed from the receiver 


er 


MUW VUE AEP UEUG CI? 


Tenth Air Force Eleventh Air Fores 
India-Near East Alasko-Aleutions 


Photogrophs by 


ROBERT F, SMITH lead is poured 


Shotgun pellets begin # 
into @ dro} 


-areer at the top of a shot tower where molten 
pan with a finely perforated bottom. Here 


you are looking upward at the shot as they start their downward journey 


Gravity Molds Shot 


in a Modern Tower 


Up-to-date manufacturing skill im- 
Proves on a centuries-old idea to 
turn out the lead pellets for shot- 
gun shells. Shot cull and sort 
themselves while rolling downhill 
through clever traps and hurdles. 


OCTOBER, 1944 


(ODERN mechanical ingenuity has added 

‘some interesting new wrinkles to the 
making of shot for shotgun shells, though 
the basic principle of dropping molten lead 
from a height to form bullets is still the 
same as it was away back before the Revo- 
lutionary War. In Washington's time, they 
used the Natural Bridge of Virginia for this 
purpose, and picked out the pellets by hand 
from the stream below. At the Winchester 


plant in New (Continued on page 126) 
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MELTING POT on ninth floor of the shot tower DROPPING PAN for No. + hos 2,400 holes, 
receives 98-pound pig of lead as one of the prelimi- about the site of o fine I lead. These sepo- 
nary operations in the making of shot for shotguns rate the molten metol into droplets that will form shot 


POURING the melted lead into the dropping pan 


pi 
dropping pan adher 
to form drops of prop 


DROPPING ot the rate of 9,91! pel 
lets o second, No. 6 shot become 
cool, solid spheres before reaching wo 
ter cushion below. Five tons of lead on 

our pastes through 2,400 holes in the 
dropping pan to form 35,000,000 shot 


LANDING PLACE is o water tank 
at the bottom of the shot tower. Water 
is merely o shock absorber that pre 
vents pellets from losing their shape. 
They sink into a trap from which they 
ore picked up by o bucket elevator and 
carried to the second floor to be dried 


POPUL. EB 


#7 ELEVATOR 

ie ccacmaranad 

OF HARONESS 15 FEO TOPOT | 

ACCORDING TO SPECIFIED 
FORMULAS. | 
MOLTEN LEAD FROM POT POUR, 
THROUGH IRON SIEVE 
fr copiers 
1 ysn OES... 
ShOT CAN'BE PRODUCED ON 
| SIDE,REGULAR SHOT ON OTHE! 


<a 
EXTERIOR OF PLANT 
A | 

Drawing by | 
B. G. SEIELSTAD 


OCTOBER, 1944 


POLISHING is accomplished in on 
inclined revolving drum containing 
graphite, A spiral screw inside the 
drum turns the shot over and over 


INSPECTION. Cullin, 
left, below, buckshot roll down a sloping glas 
ing at right shows the operation of the st 
perfect spher 


Haven, Conn., a nine-story tower, especially 
built and equipped, substitutes for the Nat- 
ural Bridge. The pellets, which fall into a 
water tank at ground level, are picked up 
by buckets on an endless-belt elevator and 
carried back up the tower, where they begin 
a series of ingenious sorting and culling op- 
erations, all automatic, and done without 
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DELIVERY of the finished shot is shown here os th 
the last polishing drum to flow by gravity through a 
to the storage tanks. Most of the operations in the maki 
from dropping until the final inspection, ore controlled by gravity 


may be partly manual (as for buckshot) or o 
table while on operator picks out thore that wobble. Draw- 

ly automat 

by making them try to jump @ hurdle. There are 13 stages in automatic gravity culling 


pour from 
of pi 
9 of shot, 


ly automatic (for small sizes). At 


grovity device that separates off-shape sbot from 


PSHOT ROLL DOWN = 

INCLINED CLASS TEST PLATE 
Si. sae ‘M 

co00 swoT soe ove cilp 
INTO TROUGH ANG 


any power except the force of gravitation. 

‘The shot tower at the Winchester Repeat- 
ing Arms Company, a division of the West- 
ern Cartridge Company, is 154 feet high, 
towering above all surrounding buildings. 
Molten lead, formed into droplets by passing 
through holes in a dropping pan on the top 
floor, falls to the first floor, where it is 


POPULAR SCIENCE 


caught in the water. Before they 
hit the water, the shot are formed 
into perfect solidified spheres. The 
fall is sufficient for forming and 
cooling all ordinary sizes. 

If a drop of lead is given a free 
fall, it is formed into a perfect 
sphere by a combination of surface 
tension and air resistance. As the 
metal passes through the pinholes 
in the dropping pan, it adheres to 
the bottom, as water does, until a 
drop of a certain size has formed, 
then breaks loose. Therefore the 
holes in the dropping pan are much 
smaller than the shot formed by 
them. For No, 6 shot, the holes in 
the pan are the size of a fine pencil 
lead, while the shot are about 
three times that diameter. ‘The lead 
adheres to the bottom of the pan 
for only a fraction of a second, but 
that is sufficient. For No. 6 shot, an 
ordinary-sized dropping pan has 
2,400 holes. ‘The lead appears to be 
falling in 2,400 streams, but there 
are thousands of minute divisions 
in each stream. 

Five tons of lead flows through a 
dropping pan in one hour. There 
are 223 No, 6 shot to the ounce; so, 
as you watch the process, 9,911 pel- 
lets of this size pass your line of 
vision every second, A few seconds 
later this same lead is being dipped 
from the bottom of the water tank 
by scoop elevators. 

In modern factories, the inspec- 
tion and sorting of shot are auto- 
matic. The newly made shot are 
carried upstairs by the continuous- 
belt bucket elevators, and they run 
back downward through the vari- 
ous devices by gravity. Several 
types of imperfections show up, 
mostly caused by collisions of the 
droplets before hardenig. The odd- 
shaped shot fall out of the stream 
as it flows over inclined glass plates 
leading to two narrow troughs, the 
first of which receives the rejects. 
‘The spherical pellets get up enough 
eed to jump the cull trap into the 
second trough and keep going. 
—GOoLD V. SANDERS. 


BUCKSHOT flow from the inspection 
toble into a ye that stops those of 
itregular shape or oversize that may have 
escaped other steps in grading. Buckshot 
ore not mode by the drappleg process, as 
itis would requite too high a tower. They 
ore molded, then smoothed and rounded 
by tumbling ond polis 


1d with graphite 
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ively small bags 
are the size with that of 98. 


sof rejects, which include 
ins variety. Culls result from colli- 
hardening on their way down from the 
top of the shot tower. They ore saved, remelted, and recast 


AT ONE BITE, the dipper of the world’s 
biggest power shovel picks up 35 cubic 
yards (5214 tons) of material, enough to 
fill a room nine by nine by 12 feet. If set in 
the middle of a standard city block, the 
mammoth machine could reach into the 


READING MAPS in the dark is made pos- 
sible by a transparent map envelope that 
emits a faint glow under near-ultraviolet 
light. The Lion Manufacturing Co., Chi- 
cago, makes the envelopes out of Du Pont 
Plastacele cellulose acetate plastic incor- 
porating a fluorescent pigment. Markings 
may be erased and the surface reused. 
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next block and pile dirt on top of a seven- 
story building 240 feet away. Built by the 
Marion Steam Shovel Co., Marion, Ohio, the 
1,600-ton, electric-powered giant strips over- 
burden off a coal face near Georgetown, 
Ohio, Hydraulic jacks keep the base level. 


“FLYING RUNWAY" landing gear, using 
caterpillar treads instead of wheels, are be- 
ing tested by the AAF Materiel Command 
at Wright Field, Ohio, for use on fighter 
planes to aid take-offs and landings on soft 
ground, Below, the new type of gear is be- 
ing fitted on a Curtiss P-40. It has also 
been tried out on heavier ships. 


BREAKING THE ICE on 
navigable rivers and the 
Great Lakes is the job of 
this new U. S. Coast 
Guard ice breaker. Her 
Diesel-electric power 
plant, developing 10,000 
shaft horsepower to drive 
two screws aft and one 
forward, enables her to 
buck thick ice coverings 
on the inland waterways 
to open up channels for 
shipping. The ship is 290 
feet long, 74 feet of beam, 
and displaces 5,000 tons at 
19-foot draft. The bow 
propeller under the fore- 
foot helps break the ice by 
sucking the water from 
under it. Wing heeling 
tanks, alternately trans- 
ferring water from side to 
side, enable the ship to 
wallow and free herself if 
frozen in. 


ARCTIC COLD can't stop the M-7 snow tractor 
below, built by Allis-Chalmers for Army use at 
land and air bases in the far north. Thick insulat- 
ing material covers its hood and body. Hooked to 
the M-19 snow trailer, it hauls supplies and res- 
cues downed flyers. 


A TENT POLE with three inter- 
changeable sections (left) is being 
issued by the Quartermaster Corps 
to replace the old three-section 
jointed shelter-tent pole. Of yellow 
poplar and Sitka spruce, the new 
pole weighs less than half a pound. 


La" AEROBOAT. Speeds as 
high as 60 knots are said 
to have been attained by 
this novel craft designed 
by Ivan Troeng, Swedish 
engineer. Driven by a 60- 
horsepower engine, it is a 
test model for a proposed 
110-ton ship with engines 
of 3,500 horsepower. Nine 
tenths of the weight of 
the boat is supported by 
air, one tenth by water. 
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Deflated, the boot fits into a pack 
five by seven feet by 18 inches, and 
weighs 575 pounds. It is inflated 
from carbon dioxide cylinders 


This is about twice as many men as the boat is supposed to carry, 
but the picture gives you an idea of the rubber craft's buoyancy 


LARGEST RUBBER LIFEBOAT has been 
built by The Firestone Tire and Rubber Co. 
to carry 25 persons plus provisions enough 
to keep them alive 30 days. The inflated 
boat is 25 feet long, and has a beam of 10 
feet, It consists of a buoyancy tube, 24 
inches in diameter, and three inflatable cross 
tubes that provide seats as well as lateral 
stability. The space for the occupants meas- 
ures 21 by six feet. Individual air chambers 
in the buoyancy tube keep the raft afloat if 
it is damaged, and a complete repair kit 
forms a part of the equipment. There is 
also a removable and inflatable bottom that 
can be used as an auxiliary raft, since it, 
too, can support 25 additional passengers in 
an emergency. 


The cross tubes shown provide lateral stability, 
ond bulkheads in the buoyancy tubes insure safety 


MASKING JIGS of Plexiglas 
are now used by the Morganite 
Co., Long Island City, N.Y. in 
copper-plating carbon rings 
because of their durability and 
corrosion resistance, light 
weight and machineability. 


TO CUT A WIDE SWATH at Army Air Force airfields, 


this 21-foot lawn mower has been developed, and is in 
use at Scott Field, Ill. Drawn by a high-speed tractor, 
the mower can cut 18 acres of 10-inch grass an hour. 
‘The normal speed of the machine is 10 miles an hour. 
It was built according to specifications of the War De- 
partment by the Worthington (Pa.) Tool Co. 
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SEAGOING TANK. 
Companion of the 
Navy'samphibian“Al- 
ligator” and “Water 
Buffalo” is the LVT 
(A)-4, a tracked land- 
ing vehicle carrying 
anarmoredturretwith 
a 75-mm, howitzer. A 
similar vehicle, the 
LVT-4, omits the tur- 
ret and is armed with 
machine guns. Fitted 
with a stern ramp, it 
carries cargo. 


CANNED AMMUNITION. Cartridges made 
by the Chrysler-operated Evansville (Ind.) 
Ordnance Plant are packed in hermetically 
sealed metal cans that open with keys like 
food containers. About the size of a one- 
gallon oil container, a can holds 600 rounds 
of .45 ammunition. Two cans are shipped 
in a stout wooden box. 


FOG FOR COMBAT 
is produced by the 
new M-2 bantam gen- 
erator. Weighing only 
180 pounds when 
empty, it can be car- 
ried by two men, or 
transported with fuel 
and crew in a jeep. 
Yet it puts out half as 
much fog as the truck 
or trailer-mounted 
M-1 (P.S.M., July "43, 
p. 62). Under favor- 
able wind conditions, 
it can blot out an area 
six miles long and 200 
yards wide. Automatic 
in operation, it can be 
tended by one man. 
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CLOCKING the speed of rotating, vib 
ing, and reciprocating mechanisms is made 
easy by the “Strobomeca," a spring-driven 
stroboscopic tachometer. With this new in- 
strument, which is little larger than a base- 
ball, a moving object is viewed through slits 
in a disk rotating at a speed controlled by 
the user. When the moving object appears 
to stand still, its speed is read in revolutions 
per minute on a dial. Speeds up to 50,000 
r.p.m. can be gauged. 


Drawing by STEWART ROUSE 


;HTNING speed with which Allied forces 
can start pouring men and supplies 
through captured ports is due in part to the 
port repair ship, a new type of vessel de- 
veloped by the U.S. Army Engineers for 
the specific purpose of clearing away enemy 
demolitions and obstructions, 

Containing fully equipped carpenter, ma- 
chine, and blacksmith shops, the port re- 
pair ship is ready for any job involved in 
the restoring of damaged installations. Div- 
ing gear and a decompression chamber 
make short work of raising scuttled ships 
and removing underwater hazards. High 
explosives, fire-fighting equipment, and an 
emergency acetylene lighting system pro- 
vide for other contingencies. 

Crews are composed entirely of combat- 
trained Engineer Corps personnel. 


Photographs from Army Public Relati 


Important members of the crew are the welders. 
slab the floor of the shop 
from damaging 
for cu 
‘ond welding under s aboard 
‘ond on land. Power for all tools and mac! 
aboard is generated by auxiliary Diesel engines 


Equi 


NAVIGATION DECK novos 
LOT HOUSE, CHART, RADIO, 
| AND BATTERY 


i 


HOLD FORTREPAIR MATERIALS, 


26-FT: WORK BOAT—" 


= — 


All the necessary equipment, in the latest models, 
goes to sea in the port repair ship. In the machine 
shop, work is greatly speeded up by means of a mon- 
rail system that is used in conveying heavy parts 
about the shop. A ventilator system keeps the work- 
ers comfortable. Besides being expert mechanics, 
these men have also been trained 


A conception of the aft section of the 
Junior N. Van Noy, one of the Army's new 
port repair ships now being used to re- 
build harbor instollotions wrecked by the 
enemy. The ship was named after a private 
in the Army Engineer Corps who had been 
posthumously awarded the Medal of Honor 


ENGINE & 
BOILER ROOM 


Down the hatch of the Junior N. Van Noy goes one 
of the portable generators. These con be placed 
on barges or token ashore to provide power for 
tools, lighting, or other work out of reach of 
the vessel's regular po m. All tools and 
equipment is of heavy-duty type. Lifting equip: 
ment can handle loads ranging up to 50’ tons 


NEW “UPSTAIRS WEATHER MAPS 
HELP TO SPEED AIR TRAVEL 


el, with its increasing 
altitudes, has made 
weather map. Pre. 
day ows the tempera- 
ture, air relative humidity, and 
lirectio r important 
flying areas at altitudes ranging up to 14,000 
feet. In prewar days, when the average trip p 

passenger Was 367 miles and was flown at com- 
paratively low altitude, a “ground” map was 
usually a good enough prophecy of the weather 
ers were li 0 encounter along 
the way, since “weather areas" often extend a 
thousand miles. Nowadays, instead of trying to 
under, or buck through, a storm, pilots usual- 
fly over it, and then hop from one altitude to 
another seeking free rides from tail winds. 


necessary 


pared four time: 


plane passen; 


WATERPROOF MATCHES that will 
burn in any type of weather are solv- 
ing a major problem for our G. I. 
Joes stationed in humid areas. De- 
veloped through the co-operation of 
the match industry with the Quar- 
termaster Corps, these wooden 
matches, as illustrated at the right, 
will ignite and burn even after they 
have been soaked in water. Made 
only for use by our soldiers, they 
will be available for civilian dis- 
tribution after the war. 
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DIESEL 


FROM SWALLOW-WATER SANDS 
1S0'Fr "ro 280 Fr. DEEP 


WATER INJECTION KEEPS OIL WELLS 
GUSHING AT PEAK PRESSURE 


WATER-INJECTION system that gives ofl wells a 

“shot in the arm” and thus enables them to reattain 
their original pressure and production rate promises to 
stretch the nation’s dwindling supply as well as reduce the 
cost per barrel of taking the oil. Reservoirs of oil are not, as 
popularly supposed, underground lakes, but rather accumu- 
lations of oil in porous rock. ‘The force that causes the oil to 
gush to the surface is generated either by water or gas. As 
oil is taken from a well, however, this expulsive force grad- 
ually decreases, with a consequent reduction in the well’s 
rate of supply. Rather than accept this constantly slacken- 
ing production, William L. Horner and R. D. Snow, of the 
Barnsdall Oil Company, Tulsa, Okla., have developed the 
method illustrated at right, by which water is pumped into 
the porous rock so as to augment the diminishing pressure. 
In one of its fields, the Barnsdall Company, by injecting 
water at the rate of 4,000 barrels a day, was able to main- 
tain a well at peak pressure for a period of several months. 


Drawing by 8. G. SEIELSTAD 


THE ATTITUDE GYRO. For the first 
time in aviation history, pilots will 
have an instrument which, while the 
plane is pitching and rolling, will in- 
dicate up to 360 degrees the position 
of the ship with respect to the earth's 
surface. Adaptable to all types of 
planes, the instrument is of most 
valué to those whose missions some- 
times require them to engage in acro- 
batics. Manufacturer is Sperry. 
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Electronics Brings Magic 


OF ALL the miraculous aids to better living that are pouring from electronics labora 

tories to brighten the postwar era, those which promise to be of the most intimate, 
personal value to every man and woman are new tools to combat disease and promote 
health. These tools come as close to pure magic as anything man has dreamed of. They 
are divided into several classes: Some are magic yardsticks of infinite accuracy that 


measure the faltering course of human organs — even the brain itself ~ long before 
any external symptoms can be noticed. Others are instruments for the immediate 
treatment of injuries and infirmities... for the prevention of illness... for the 
longe-range study of disease... for the development of the much-discussed new 
approach to health known as “physical medicine.” Carl Dreber describes all these in 
this, the fourth and last article of bis series on electronics in the postwar world. 


PART IV OF A SERIES ON ELECTRONICS AFTER THE WAR 
By CARL DREHER 


HE one major use of electronics which 

has received the least publicity, and about 
which the public is consequently least in- 
formed, is in public health. Probably the 
reason for this is that the achievements of 
electronics in communications, entertain- 
ment, and industry have grown to such 
overpowering stature that they have el- 
bowed everything else out of the picture. 
Whatever the cause, however, it would not 
be surprising if, in the long run, it was 
in the field of public health that electronics 
proved to be of the greatest importance 
to mankind. 

An inkling of this may have been in 
Bernard M. Baruch’s mind when, earlier 
this year, he donated $1,100,000 for re- 
search and instruction in physical medicine, 
meaning external medicine of all kinds as 
distinct from internal medicine or the ad- 
ministration of drugs. That takes in a great 
deal of ground, but it is safe to predict that 
a considerable part of it will be occupied 
by electronic techniques and appliances. 
We already know enough about what elec- 
tronics can do for healthful living to war- 
rant the conclusion that it will do much 
more in the postwar years. 

Before the physician can hope to cure a 
patient he must know what is wrong with 
him: diagnosis must precede therapy. In- 
struments are of paramount importance in 
scientific diagnosis. They range from the 
simplest to the most complex. The steth- 
oscope is one of the simpler instruments. 
In its conventional form, consisting of a 
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small pickup bell and flexible ear tubes, it 
is familiar to every layman. The physician 
uses it to listen toa patient's heart, breath- 
ing, and other bodily sounds. It is simply a 
hearing aid. The fundamental design has 
changed little in the past 100 years. It will 
transmit sounds in the band between 200 
and 1,500 cycles per second, or three oc- 
taves, and it is not “flat,” or free from dis- 
tortion, even within that narrow range. 
In other words, it is not a particularly 
good hearing aid—more like an ear trumpet 
than a product of modern acoustics. 

Last year the RCA Laboratories an- 
nounced an improved stethoscope, from. 
40 to 4,000 cycles, which about spans the 
fundamental tones of the full piano key- 
board. For some purposes this range is 
excessive. Consequently, a filter controlled 
by a knob is built into the instrument to 
select any desired band of frequencies. Al- 
though, through long practice, physicians 
acquire great skill in interpreting the 
sounds transmitted by the ordinary stetho- 
scope, it stands to reason that better re- 
sults can be secured with the new wide- 
range, high-fidelity type. 

The high-fidelity stethoscope, like its ven- 
erable predecessor, is purely an acoustic 
instrument, and it may seem out of place 
in a discussion of medical electronics. The 
fact is, however, that practically all prog- 
ress in acoustics since the First World War 
has been due to the work of electronic en- 
gineers, and to all intents and purposes ap- 
plied acoustics has become another of the 
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many branches of the field of electronics. 

Like the old-style stethoscope, the 1920 
acoustic phonograph transmitted a rela- 
tively narrow and distorted band of fre- 
quencies. People accepted it because there 
was nothing better. Around 1924 J. P. 
Maxfield, of the Bell Telephone Labora- 
tories, designed the orthophonic phono- 
graph, which was a greatly improved acous- 
tic type of reproducer. This was shortly 
supplanted by the electronic phonograph 
in use today. Corresponding to the latter, 
there are electronic stethoscopes incorpor- 
ating a microphone, vacuum tubes, and a 
loudspeaker, which may be used for special 
work where simplicity and lightness are 
not primary considerations. The RCA de- 
vice that has been mentioned is essentially 
an orthophonic stethoscope, the 
product of electronic principles 
applied to an acoustic instru- 
ment. This is a typical example 
of the germinal influence of elec- 
tronics in other technological 
fields, of which we may be sure 
we have seen only the begin- 
nings so far. 

Such cross-fertilizations are 
sometimes deliberate and some- 
times they just happen, al- 
though even then they are 
scarcely accidental. They are, 
rather, the logical results of the 
convergence of knowledge in ad- 
joining technological areas. The 
May, 1943 issue of the Bell Lab- 
oratories Record describes a 
typical case—a novel use of the 
Western Electric RA-281 sound- 
frequency analyzer. This elec- 
tronic-acoustic instrument was 
designed to sweep over the band 
from 10 to 10,000 cycles per sec- 
ond in two minutes and to give 
complete analysis of sounds 
picked up in that range. The 
purpose was the prosaic one of 
helping to decrease noise and 
vibration in automobiles, refrig- 
erators, and other machines. 

After our entrance into the 
war, an explosives manufactur- 
er found that employees in one 
department of his plant were 
fainting at their work. Faint- 
ing in an explosives factory is 
not only disturbing, but danger- 
ous, since the person who faints 
may drop a chemical that will 
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blow up the plant. The physicians who were 
called in found that the fainting was caused 
by heart-muscle fatigue, which in turn was 
the result of inhaling a certain vapor to 
which the workers were unavoidably ex- 
posed. The problem was to detect the con- 
dition before fainting occurred. 
Examination of the workers’ hearts with 
the ordinary stethoscope gave no results, 
A more refined method of diagnosis was 
needed. It then occurred to someone that 
the RA-281 analyzer could be used on peo- 
ple just as well as on machines. The heart 
sounds of the employees who had fainted 
were analyzed and characteristic records 
were obtained, The rest was merely a mat- 
ter of periodic examination of all employees 
with the analyzer, Those who were being 


indirectly to the wor against disease, this olec- 
tor hos helped to speed the production of p 
jortening a 24-hour bulk-reduction job to 30 mit 

own, of RCA, is shown at the machine 


affected by the fumes were screened out 
and transferred to other departments be- 
fore the critical point was reached. Thus 
the problem was solved by what was in 
effect a superior kind of electronic stetho- 
scope, although its use as such could scarce- 
ly have occurred to the original designers. 

This problem might have been solved, 
but probably with considerably more ex- 
pense and trouble, by the use of an elec- 
trocardiograph. This complex medical in- 
strument resembles the stethoscope in that 
it started without benefit of electronics and 
now leans heavily on the vacuum tube. 
It was discovered before the Civil War that 
the heart generates small potentials while 
beating. Later it was found that “injury 
potentials” are associated with heart dis- 
ease. A vast clinical literature arose in con- 
nection with the measurement and inter- 
pretation of these potentials. Some of it 
was contradictory and erroneous. Part of 
the difficulty lay in the limitations of the 
pre-electronic cardiograph, which was mere- 
ly a sensitive string galvanometer whose 
terminals were connected to the patient's 
arms, or the left leg and one arm, Like 
the telephone engineers and the designers 
of motor-control equipment, the doctors 
needed an amplifier to get intelligible rec- 
ords of potentials whose peaks did not ex- 
ceed a thousandth of a volt. Like the oth- 


ers, they seized on the vacuum-tube amp- 
lifer. The modern electrocardiograph util- 


Photo by RCA 


izes several stages of amplification feeding 
into a mirrortype galvanometer. It is real- 
ly a vacuum-tube voltmeter, or rather mi- 
crovoltmeter, such as was mentioned in last 
month's article, with the addition of ampli- 
fication and means for recording the read- 
ings. 

The electrophysiology of an organ like 
the heart is extremely complex, and prog- 
ress is largely dependent on the develop- 
ment of sensitive and reliable recording 
equipment. This requires close collabo- 
ration between physicians and engineers 
who are specialists in their own branches 
and at the same time know a great deal 
about each other's work, Many problems 
remain in this field which electronics will 
no doubt help to solve. This is true of all 
phases of what has become known as bio- 
electricity—the study of electrical effects in 
living tissue. 

‘The electroencephalograph, which does 
for the brain what the electrocardiograph 
does for the heart, has an equally promis- 
ing future, ‘This brain-potential measuring 
instrument deals with even lower voltages, 
down to 10 microvolts, and with frequencies 
as low as one cycle per second. Special low- 
frequency amplifiers with a minimum of 
internal noise are needed to record these 
potentials. The cathode-ray oscillograph, 
mentioned in the previous articles in coi 
nection with television and industrial meas- 
urements, is also a clinical tool for the brain 


Accessory to the electron microscope (up- 
per port of photo) is an analyzer (lower 
port) thet con identify the atoms ina 
particle 1/100,000 of on inch in diameter 


By filling prescriptions under the germ- 
killing rays of an ultraviolet lomp, this 
druggist prevents airborne bacteria from 
entering his mixtures or their containers 
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surgeon and neurologist. Where a lesser de- 
gree of refinement is sufficient, ink-writing 
oscillographs may prove more practical. 
Whatever recording means are employed, 
certain types of slow waves indicate the 
presence of brain tumors, epilepsy, and 
other pathological conditions. 

The electron microscope is about equally 
important in industry and medicine. In this 
instrument electronics has improved on op- 
tics. ‘The best optical microscope is cap- 
able of magnifying about 2,000 diameters; 
the electron microscope has already a\ 
tained a resolving power a hundred times 
better. What a radical improvement like 
this means in bacteriology can readily be 
imagined. The electron microanalyzer, an 
accessory to the electron microscope which 
makes possible high-speed chemical analysis 
of ultramicroscopic bits of matter, such as 
bacteria, is another clinical tool which is 
just starting its career in the conquest of 
disease. 

‘Another instrument at the disposal of the 
modern physician is the Berman-Moorhead 
metal locator, or electronic probe, employed 
by Army surgeons preparatory to remov- 
ing shrapnel fragments and bullets from 
the body. 

‘The exploratory and diagnostic uses of 
the X ray are too well known to require 
more than passing mention, but X-ray 
technique is undergoing high-pressure war- 
time development, the results of which may 


At a Westinghouse plont, safety shoes # 
company workers making a selection are ste 
with ultraviolet rays before returning to stock, 
fo prevent the possible spread of foot infections 


In “tenderaying" its beef at its plant in Brook- 
Iya, N. Ys, The H.C. Bohack Company mates use of 
ultraviolet radiation to destroy germs in the oir 
‘ond to prevent mold from accumulating on the meat 


eventually compensate for some of the losses 
of the war. For example, chest X-rays are 
now established on a mass-production basis, 
with a lower unit cost than ever before. The 
time is not far off when children and adults 
will have chest X-rays made at regular inter- 
vals, just as they now go to a dentist peri- 
odicaily. A few thousand such pictures 
always uncover a considerable percentage 
of unsuspected tuberculosis cases, which in 
the good old days would perhaps have pro- 
gressed beyond the point where the disease 
could easily be arrested. 

All these instruments mark the transi- 
tion from crude empirical diagnostic meth- 
ods to highly scientific techniques, many 
of which incorporate electronic devices, 
The full exploitation of these new tools 
of science will impose new demands on 
medical education and organization. One 
fay or another, these demands will have 
to be met, for if rule-of-thumb and hit-and- 
miss methods are no longer good enough 
for the factory, they are certainly not good 
enough for the hospital. 

Prophylaxis is concerned with the pre- 
vention, therapeutics with the cure, of the 
diseases that afflict mankind. Electronic 
methods are not as far advanced in these 
branches as in diagnosis. One promising 
field involves the physiological effects of 
radiation. We already possess considerable 
knowledge of the effects of radiation of 
various wave lengths on living tissues, but 


there is probably a great deal more that 
we do not know. Ultraviolet light in the 
region of 2,537 Angstrom units, for example, 
is known to kill many harmful speci*s of 
bacteria. Light of this wave length does not 
reach the earth in any appreciable quanti- 
ties from the sun; it is filtered out by the 
atmosphere. For prophylactic purposes it 
is generated by mercury-vapor lamps de- 
signed for the purpose with glass envelopes 
which will pass the desired wave length. 
Such lamps are used for sterilizing the air 
and exposed surfaces in hospital operating 
rooms and laboratories. Very likely other 
wave lengths will be found to have useful 
properties. In the immense range from 
infra-red radiation down through the solar 
rays, ultraviolet rays, X rays, gamma rays, 
and cosmic rays there may be many elec- 
tronic frontiers awaiting the onward march 


Precipitrons—multiplated electronic machines that 
snag dirt, smoke, and pollen from the atmosphere— 
cre a vital asset to those wor laboratories where 
clean air is an efficiency factor. The machines also 
do an effective job in the home. Note the colors 
of the cats at the bottom of the page. The cleane: 
‘one has been living for more than two months 

© precipitron-equipped house. The other one hasn't 


of medical research toward new discoveries. 

Like the X ray, diathermy, or electronic 
heating, was a recognized medical technique 
before industry began to exploit its possi- 
bilities. The body is not a particularly good 
conductox, and when heat is applied ex- 
ternally up to a bearable temperature, not 
much of it reaches the internal organs. It 
is, however, often desirable to use deep-heat 
therapy to increase the supply of blood to 
inflamed or injured tissues. In such cases, 
as in the parallel industrial situations, the 
obvious answer is to generate heat within 
the body rather than to try to make it flow 
in from the surface. This is readily accom- 
plished by radio- (Continued on page 217) 


Oxone, valuable os a preservative for storage eggs 
and os a bleach for testing the color-fastness. of 
dyes, is now being produced from the oxygen in the 
air with this specially designed ultraviolet lamp 
Photos by Westinghouse 


How Good Is Your Weather Eye? 


Drawings by ERIC SLOANE 


‘OR centuries, man has been trying to 

forecast the weather by visible signs. 
‘There are dozens of familiar old weather 
proverbs and saws. How reliable are they? 

“Not worth two cents,” you may have said 
to yourself—especially when the day of the 
picnic turned out rainy after you had pre- 
dicted fair weather. However, many of them 
are supported by modern meteorological 
science. 

‘The sketches on this page show some com- 
mon “weather signs,” with possible inter- 
pretations of them. Check whether you 
think them true or false. Then turn to page 
216 to see whether you were right or 
wrong in each case—and the reason why. 


Indians planning to go on the warpath 
1 @ hanging scalp to see whether th: 
would be favorable. This was pure superstition, 
with no Jostication in fact. [True or tele? 


“In the morning, it will be 
foul weather today, for the 


sky is red. ond lower 
Matthew 16:2. (True or false?) 


rometer or in the body of a 
Cape Cod weather gloss, foir 
weather's ahead. (True or false?) 


6 When puffs of cloud seen in 

the morning become larger 
end darker, wind and showers 
ore in store, (True or false?) 


you are, and you see a fi 
ning storm far off to the 
you had better run for 
becouse the disturbone 


is likely 
to reach you, (True or false?) 


Q When the smells from 

swamps and stagnant waters 
become more pronounced, and 
the odors of green vegetation 
‘ore more noticeable, lock for 
stormy weather, (True or false?) 


Swallows fly high when the 
weather is good, low when a 
chonge is about to bring a lon 
spell of rain, (True or false? 


Holos around the sun or moon 
indicate that the weather is 
clearing ond thot the next day 
will be foir. (True or false?) 


indicators for 
amateurs is the color of th 
setting sun. How about thi 
1d sunset means that it will 
rain tomorrow. (True or false?) 


TURN TO PAGE 216 FOR THE ANSWERS TO THIS QUIZ 


PEEPING OUT in stortled 
curiosity, the tiny grasshopper 
S sparrow was photographed in 


its nest in meadow grass by re 
mote control and light from o 
No. 6 flash bulb. Aperture 
was #/22; time, 1/250 second 


THIS PET CROW 
posed for its portrait 
en a low-hanging limb, 
with afternoon sun for a 
back light ond a No. 6 
flash directed on the 
foreground. Aperture 
4/16: time, 1/150 second 


SINGING OUT ot 
the aight, « food wes, | 
spotted by a flashlight 
and its ottention held 
while a miniature tripod 
was set up only I' away 
for a synchronized flash 
ot £/22, 1/250 second 
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GET YOUR CAMERA NEAR FOR 
By George A. Smith 


OST of our wild creatures are very 
shy of human beings. Insects, birds, 
and small animals are rarely accom- 

modating enough to permit a good, clear 
view by an interested observer. For that 
very reason, I always try to get clear close- 
ups when taking nature photographs— 
close enough views, in fact, to have the 
subject stand out boldly and characteris- 
tically in an 8” by 10" enlargement. 

As a rule, I like to get my camera near 
enough to have my model from nature fill 
the view finder. This means that the camera 
must be placed within a few feet of a song- 
bird and within a few inches of a small in- 
sect! And that is just the part of nature 
photography that puts a challenge into get- 
ting a good close-up of a wary creature. 

For my field work I like a reflex camera 
because this type enables me to focus up to 
the moment of releasing the shutter. A 
reflex camera has another advantage in that 
with one it is easier to get a low-angle 
photo, especially when the camera is 
placed near the ground. 

In very close-range work, the least 
amount of camera vibration will result 
in a negative that is almost certain to 
produce a fuzzy enlargement. There- 
fore, I consider a steady tripod a must 
for nearly all of my photographs. In 
taking a picture of a subject that is 
on or near the ground, I use a miniature 
tripod. As a matter of fact, I find my- 
self using my 12” miniature in nature 
photography just about as often as I 
need my standard-size tripod. 

Good lighting is not always to be had 
where nature subjects are found. For 
that reason, I always go equipped with 
synchronized flash when hunting with 
my camera, I have a swivel-and-clamp 
attachment and an arm’s-length ex- 
tension cord on the flash gun. With this 
arrangement it is usually an easy mat- 
ter to clamp the gun to a near-by sup- 
port and then adjust it so the flash will 
be directed into the desired place. If 
no support is near by, usually a stake 
can be driven into the ground to sup- 
port the flash gun. 

Another convenient device for catch- 
ing the more timid wild creatures un- 
awares is a simple homemade affair 
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WINGS OUTSPREAD, this newly emerged Cecro; 
moth posed on a japoni 
Two No. 2 photoflocds we 
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UNUSUAL PHOTOS LIKE THESE 


for operating the camera by remote control. 
‘The accompanying drawing shows the con- 
struction of the mechanism, which works 
on the principle of the lever in operating the 
cable release. 

To use the device, the camera is first set 
up on a stable tripod at the place selected 
for the photograph, and a wooden stake is 
then driven into the ground near en.ugh to 
the side of the camera for the cable release 
to reach the lever mechanism. The adjust 
able clamp is placed on the stake in a posi- 
tion that will enable the cable, when it is 
attached, to be operated by a mere pull 
of the string. I use a lightweight fishing 
line with the device. 

When taking a photograph in a tree, I 
clamp both the stake and the camera to a 
rigid limb. Occasionally I find it necessary 
to erect a temporary scaffolding for sup- 
porting and securing the equipment. If the 
remote-control mechanism is mounted inde- 
pendently of the camera, there is less danger 
of shaking the camera while the photograph 


sh while gai 
used ot #/22 ond | 


rength. 
second 
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knowing it. The 
front of its house 


‘Aperture, #/22: 1/150 


ime, 


is being taken and thus spoiling the picture. 
Usually little difficulty is experienced in 
getting close-ups of insects if advantage is 
taken of the fact that there is a period of 
comparative inactivity just after the insect 
emerges from the pupal stage. Newly 
emerged specimens also 
make better models be- 
cause there is less likeli- 
hood that they will have 
frayed or broken wings. 
If it is impossible to get 
a photograph of a particu- 
lar insect just after it 
emerges, I often resort to 
a cooling-down technique. 
In this procedure, the in- 
sect is placed in a refrig- 
erator until it is chilled to 
an inactive state. It is 
then quickly placed in a 


COILED LAZILY in the 
bright sunlight, this caged 
black snake was photographed 
with two No. 2 photofloods to 

mination. Shutter at 
1/150 second 


time, 
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LANDING ON A PEG, ‘this bluebird posed without 
era had been focused on the peg in 


Remote control of the camera shutter is 
possible with o lever set on a stake and 
attached to the cable release ond a cord 


prepared environment and photo- 
graphed just as soon as it warms 
up sufficiently to strike an alert 
pose, Often several good exposures 
can be obtained before the insect 
gains sufficient strength to fly 
away. The accompanying photo 
of the crane fly was made with 
this cooling-down technique, 

I get most of my bird photo- 
graphs around feeding stations or 
at nesting sites. During the nesting 
season maternal instinct is fre- 
quently so strong that a bird will 
continue to feed its young while 
the photographer approaches to 
within a few feet. The brown thrasher will 
usually fly right into its nest to protect its 
young when anyone comes within close 
range. 

‘When photographing the more timid birds, 
Tuse the remote-control method of releasing 


second 


the shutter. For this, my camera 
is set up and focused on the nest, 
and a long cord is led away from 
the lever device. When the bird 
comes to its nest, the cord is pulled 
and the photograph is taken. 

In getting the photograph on 
page 142 of the grasshopper spar- 
row peeping out of its nest, I used 
both synchronized flash and remote 
control. This was a completely 
blind exposure, for I was unable 
to get even a glimpse of this timid 
little bird as I pulled the cord from 
‘a concealed position more than 100’ 
away. After setting up the camera, 
I had to wait patiently until the 
bird approached its nest and then 
wait again for a short while until 
I thought it had had sufficient time DAZED BY COLD from o stoy in o ref 
to settle down. The look of startled crane fly was put on a blade of grass and tal 
curiosity I was able to capture was UP enough to look natural, Ape A 
well worth the trouble I went to. 

In preparing to photograph some small open-top enclosure. In this enclosure, which 
subjects, such as frogs, turtles, and snakes, is approximately 4’ by 6’ in area and about 
I catch them alive and keep them in cap- 3 high, I arrange natural surroundings of 
tivity for a few days. At the end of a period grass and stones and also set up the camera 
of acclimatization, I photograph them in an and miniature tripod for close-ups. With an 

open-top enclosure, I find it con- 
venient to stand on the outside and 
bend over while focusing the camera 
and snapping the shutter release, 
since in this way I can get very cli 
to the subject. 

Naturally, this procedure would be 
entirely too unsafe for photograph- 
ing poisonous snakes or any very 
aggressive animal. The black snake 
shown in one of the pictures on the 
facing page, although not of the 
poisonous type, was photographed 
in a wire enclosure. I coaxed it into 
position by gently nudging it with 
my hand. If you are uncertain 
whether or not a particular snake 
is harmless, or if you distrust all 
snakes, it is just as well to use a 
wire enclosure for them at all times. 
And it may be wise, too, to prod 
them into position with a stick from 
a safe distance. 

Regardless of the method I use in 
getting nature photographs, how- 
ever, I always plan every detail care- 
fully as far in advance as possible. 
In this way I am ready to make the 
exposure as soon as the subject as- 
sumes a pose that embodies natural 
action and excitement. If you follow 
the same practice and employ a little 

a a }) patience, once you have learned 
THREE CATBIRD EGGS were photographed in this Something of the habits of these lit- 
nest hidden in shrubbery. Synchronized flash put light in the tle wild creatures, you will find you 
dark corner, The shutter was at {/22; time, 1/150 second are rarely, if ever, disappointed. 
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this page. Write your 
n each print. 

addressed envelop 
if it is available, 


tribution to the 


THIS TINY BIT OF FUZZ with 
the amphibious landing gear is 
“Rocket”, a duckling that was 
born in a rectifier. A repairman 
placed an egg in the device, which 
is used to charge batteries in a 
Rock Island Railroad office, and 
28 days later out stepped Rocket. 


PICKET FENCES do not a prison 
make, The squash shown below 
grew in—or rather half in and 
half out of—the garden of 
G. Fales Peirce, of Rumford, R. I. 
He says that despite its peculiar 
existence it ended up prosaically 
enough in a good squash pie. 


NOSE-DIVING off a 20- 
foot embankment, the 
‘automobile at the right 
landed and balanced on 
its radiator. Three peo- 
ple who were in the car 
at the time escaped with 
only scratches. The acci- 
dent took place at Mul- 
lin, Idaho, and D.C. Scar- 
borough, of Tucson, Ari- 
zona, contributed the 
picture. 


TRAINMEN passing 
through Noyes, Minn., 
needed a home during 
layovers, so they built 
the house shown below 
and then ingeniously dec- 
orated it with engine 
parts. 


TWO DISTINCT HEADS, each fully devel- 
oped, were possessed by this king snake that 
was found and killed by a Pennsylvania 
woman. Photo by George A. Smith. 
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How to Restore Discolored Lenses 


ISCOLORATION of a multiple lens can 

usually be traced to the cement, which 
because of age or condition of use may turn 
yellow, crackle, or become opaque. The av- 
erage craftsman will not find it difficult to 
restore such a lens, or to cement elements 
obtained from salvaged lenses. 

Remove the lens from its mount, running 
the point of a knife under the rim, if neces- 
sary, to spread it. Like most two-lens achro- 
matic combinations, the 16-mm. projector 
unit shown in the photos had a concave and 
@ convex element. They had become sepa- 
rated, so the old cement, which was Canada 
balsam, was washed off with xylol (xylene), 
a common balsam solvent. Lacquer thinner, 
waxless paint remover, and some dry-clean- 
ing fluids work as well. Unseparated lenses 
may be soaked in solvent or heated to soften 
the balsam, 

The elements were next cleaned with a 
commercial lens cleaner. If soap and water 
are used, avoid strong soaps. Distilled or 
rain water is preferable to tap water. 

Balsam for cementing lenses usually 
comes in stick form and must be crumbled 
and heated to about 300 deg. F. along with 
the lens elements. A small electric furnace 
with heat control is ideal (see P.S.M., Nov. 
1943, p, HW 554), but a glass or iron frying 
pan will serve. Heat slowly and uniformly 
and avoid sudden chilling. If optical balsam 
is not available, liquid balsam used in mak- 
ing microscope slides can be heated to drive 
off the solvent. When cool it will be brittle 
and can be used for cementing lenses. 

Dust the lenses carefully with a soft 
brush, and try them, if they have not been 
marked, to match the surfaces. Usually 
matching surfaces create a slight suction 
when separated. Lay the lenses on window 
glass if a furnace or iron skillet is used. 
Have the concave side of the negative lens 
up and the matching surface of the positive 
lens down. You can handle them with pho- 
tographers’ wooden or bamboo print tongs. 

Put balsam on the concave lens—about a 
14” rounded pile on a 1” diameter lens—and 
heat gradually until the balsam melts and 
flattens out into a single puddle. If you can 
control the temperature, keep it under 350 
deg. F. 

Lift the convex lens and place it squarely 
over the concave one, press down to spread 
the balsam, and slide the upper lens in vari- 
ous directions to get rid of trapped bubbles; 
then center the lenses so the edges match all 
around, and press out all excess balsam. 
Let them cool slowly in the skillet or furnace 
with the lid in place. Scrape excess balsam 
from the edges, wash the surfaces with 
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ments ore being taken out of th 
mount, the rim may need spreading to release them 


Old cement is removed with xylol or some other 
solvent (above), and the elements are clean 
matched, ond heated, with b 

concave lens, shown’ held 


solvent, and polish gently with lens tissue. 
Before replacing the lens unit, clean all 
other lenses of the system and touch up the 
black coating of. inside surfaces, if neces- 
sary, with nonreflecting optical lacquer. Do 
not clamp lens elements too tightly when 
replacing them.—MoRTON WALLING. 
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Eostman’s new po 
ved above for 
right, @ typical official U.S. Navy photo 
of a Jap vessel plunging to the bottom 


WHEN JACK LONDON covered the 
Russo-Japanese war 40 years ago, he, 
too, went equipped with a camera for a 
picture record as well as a written one. 
Jack London's old “folding” camera is 
shown at the right above being examined 
by a cadet at the Army Air Forces train- 
ing command school at Yale University. 
Its modern counterpart is shown at left. 
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PHOTOS OF SINKING SHIPS are now being 
taken through the periscopes of our sub- 
marines with a new Eastman camera adapt- 
ed for holding to a matched mount on the 
periscope. No focusing or setting of the 
diaphragm is necessary, light conditions 
being compensated for by changing shut- 
ter speed, Also in use on submarines is a 
special 16-mm. movie camera designed by 
an for mounting on a plate that is 
snapped into place on the periscope. ‘The 
still cai ed for recording sinkings 
of enen e the movie camera 
photographing enemy shore lines, 


HOW AN ELECTRIC SHAVER clips a beard 
is studied microscopically in the engineering 
division of Schick Incorporated, of Stam- 
ford, Conn., with the aid of a microstrobo- 
scope that can be used either visually, as 
shown below, or photographically. The reg- 
ular shaver motor and body are used with 
the shearing head moved to one side and 
slotted to provide a sight for viewing. Its 
speed of 7,200 movements per minute is 
“stopped” by the stroboscope. 


G.1.’s Photograph 
Their Own Pin-Up 


ERVICEMEN may go to Carl Oppenhei- 
mer's photographic studio in New York 
any day between five and eight in the after- 
noon to make their own pin-up pictures. He 
permits them free use of all his equipment— 
cameras, films, lights, props, darkrooms, and 
chemicals—and he stands around ready to 
assist and advise them at every step, from 
the lighting to the finished print. 
Cooperating with him are models from the 
Pat Allen agency who make their contribu- 
tion to the war effort by donating their time 
to this unique “canteen” for camera fans. 
‘Through the medium of the accompanying 
photos you may sit in on a typical session 
at the studio with the GI's, the models, and 
the benevolent Mr. Oppenheimer. 


Scantily clad beauties, props, and a technician in 
yackground usually mean that @ commercial ad 
is in the making, but here the technician is a Gl 
‘and the shot will take its place among hi 


ups 


Below, Mr, Oppenheimer discusses technique with a 
corporal while a lieutenant takes a light reading 


Here the corporol puts the finishing touches on a 
model's coiffure while Carl Oppenheimer hands out 
voluable advice ond the natty lieutenant kibitze 


In the darkroom, two of Uncle Sam's fighters learn 
the intricacies of operating on overhead enlarger 
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How Sate Is Your 


When yors,en 


carefully—its foilure con ruin your engine or @ 


By TOM McCAHILL 


ROBABLY no parts of an automobile 

receive less attention, even from conscien- 
tious motorists, than those in the exhaust 
system. And yet, far from being free from 
wear because of its lack of moving elements, 
the exhaust line is subject to deterioration 
unequaled by that of any other unit. 

Faults are not readily discernible, and the 
average driver is apt to remain falsely as- 
sured as long as the exhaust is muffled. This 
is doubly unfortunate for, aside from the 
mechanical failures that can be traced di- 
rectly to faulty exhaust, the carbon mon- 
oxide discharged from an automobile motor 
is a relentless killer. Even small amounts 
of this odorless, hard-to-detect gas produce 
drowsiness, and this in turn can lead to 
serious accident. The danger is lessened in 
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next on a grease rack, inspect the exhaust system 
in take your life 


summer, for carbon mon- 
oxide dissipates quickly in 
fresh air; but in the winter, 
with windows tightly closed, 
leaks in the exhaust system 
can fill a car in a short time. 

There are several sources 
from which carbon monox- 
ide can seep into the body of 
a car, the most common be- 
ing from a leaking exhaust 
manifold. ‘This unit is under 
the hood directly in front of 
the dashboard through 
which the engine fan can 
force fumes. Holes for wiring 
are not often sealed, nor 
are the spaces around a 
steering post, clutch, brake, 
and accelerator, and these 
offer a ready entrance for 
the deadly gas. Badly fit- 
ting floor boards extend the 
same invitation to gas from 
leaks in a muffler or in ex- 
haust pipes. These parts 
are in the open, but forced 
drafts created by the move- 
ment of the vehicle can send 
much of the exhaust from 
them into the car. 

An easy method of test- 
ing for exhaust and muffler 
leaks is to disconnect the 
windshield-wiper hose and 
introduce a small amount of 
light oil into it while the 
engine is running. Any light 
crankcase oil will serve the purpose, and it 
is a good idea to speed the engine to about 
a quarter throttle to avoid stalling. The 
vacuum in the intake manifold will suck 
all the oil from the container used, and an 
extremely heavy exhaust smoke will result. 
Two or three ounces of oil will produce 
smoke for several minutes, long enough for 
a thorough inspection. 

Have an assistant partially restrict the 
exhaust at the tail outlet by holding a board 
or a wad of rags over the opening. This 
will cause excess pressure in the exhaust 
system and force the smoke through any 
openings or cracks that are present. If you 
have no helper, the exhaust can be re- 
stricted by temporarily jamming a wedge- 
shaped (not round) piece of wood into the 
outlet. 

Most leaks will be found around the 
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Car's Exhaust System? 


manifold gaskets or at the muffler where 
it is connected to the pipes. Manifold leaks 
can frequently be stopped by tightening the 
bolts that hold the unit to the engine. If 
this fails, a new set of gaskets is needed. 
Leaks at the muffler connections are usually 
the result of pipes working loose because of 
vibration. Pull the pipes from the muffler, 
clean the ends with penetrating oil and steel 
wool, and reinsert them firmly. 

Cracks in the muffler housing and ex- 
haust pipes are a different problem, re- 
sulting most often from inside corrosion. 
Patching is poor practice when this is the 
case, and a new unit should be installed. In 
the rare instance, however, where a muffler 
has been punctured from the outside, stove- 
pipe will make an effective patch. Split the 
stovepipe lengthwise with a hacksaw, wrap 
the muffier with two layers of heavy sheet 
asbestos, put the stovepipe around this, 
overlapping the ends a few inches, and 
clamp it tight with strap-iron clamps. 

‘Most mechanical damage caused by a 
faulty exhaust can be laid to back pressure 
—an abnormal pressure built up in the ex- 


Leaks in the muffler or exhaust pipes can be 
spotted by disconnecting the windshield-wiper 
hose and ollowing it to suck up a little light oil 


Two or three ounces of oil will produce heavy 
smoke in the exhaust for several minutes— 
long enough for you to make @ thorough insp 


Hove @ helper partially restrict the exhaust 
by holding a wad of rags over the outlet os 
you watch for smoke lecking at cracks and joints 
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haust circuit by restriction resulting ordi- 
narily from a bent or crushed exhaust pipe. 
Driving on high-crowned country roads or 
in heavy snow can damage a pipe or muffler, 
as can flying stones or a rear-end collision 
in which the bumper of the other car hits 
the tail pipe and buckles the line. 

Back pressure is also caused internally 
by corrosion. For every gallon of gasoline 
burned, a gallon of water is produced by 
heat and condensation, and this passes into 
the exhaust circuit, tending to rust the iron 
and steel walls. Most gasoline also contains 
sulphur and bromine which combine to form 
a corrosive exhaust acid. These corrosive 
elements build up scales that in time fill the 
pipes and the baffle plates or perforated 
tubes in the muffler, collecting natural ex- 
haust soot that further adds to the stoppage. 
Corrosion often is sufficient to dislodge baf- 
fle plates or tubes and form greater re- 
strictions. 

‘A sure way of retarding corrosion is not 
to start your motor unless you intend to let 
it warm up thoroughly. Short runs de- 
teriorate mufflers rapidly, for during them 


- 
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COMMON TYPES OF MUFFLERS 


ae 


‘TWO-TUBE REVERSE 
FLOW & DIFFUSION TYPE 


us 


Nore: DAMAGE OF 
INTERNAL PARTS OF A 
MUFFLER By RUST Witt 
INTERFERE With EXHAUST. 
Gas TRAVEL AND RESULTIN 
NeAy BACK PRESSURE 


the exhaust system does not have a chance 
to heat to a point where moisture is vapor- 
ized. Some mufilers are plated inside with 
lead or @ tin alloy, and this tends to pro- 
long their life, but heat and acids from a 
long run at high speed may melt the plating 
away and expose the bare metal. 

Among the most annoying failures traced 
to back pressure are burned-out exhaust 
valves. Exhaust temperatures reach ex- 
treme heights and, unless this heat is carried 
away swiftly, the valves may burn out in a 
matter of a few miles. 

Crankcase oil often becomes contaminated 
by gases that are present in the crankcase 
in greatly increased volume when back 
pressure exists, and contaminated oil can 
ruin bearings and wall surface 

Sometimes one of the most difficult break- 
downs to trace is a boiling radiator. Auto- 


O wrse 01 two pavers oF 


bere 


CLAMP TIGHTLY. 
Witte STRAP-TRON 


mobile servicemen have treated a supposedly 
defective radiator, boiling it out and blast- 
ing its cooling walls with steam repeatedly 
without results, only to learn the cause of 
the trouble when a break occurred in the 
exhaust line and released the pressure. 
Each automobile cooling unit is designed to 
handle a given heat in a given time, and 
when back pressure raises the internal heat 
in the combustion chambers and around the 
exhaust ports, the cooling system is often 
unable to take care of the excessive load. 

Back pressure greatly decreases gas mile- 
age and kills acceleration by preventing 
scavenging of the burned gases and thus 
much reducing the volumetric efficiency of 
the fresh charges in the cylinders. Spark 
plugs can be ruined by the heat of back 
pressure which is sometimes sufficient to 
crack the porcelain, 

Testing for back pressure is difficult, but 
there are several symptoms that can be 
easily recognized. The engine runs warmer 
than usual, acceleration falls off, and the 
motor is rough at idling speeds. A volu- 
metric-efficiency tester is used at the factory 
to determine back pressure, but service 
stations and garages rely chiefly on ex- 
perience and judgment. 

Where back pressure is suspected, it is a 
good idea to attach a vacuum gauge (see 
PS.M., Sept. 1944, p. 142) to the intake 
manifold and note the reading at idling 
speed. Then disconnect the muffler from the 
pipe leading from the exhaust manifold. If 
there is an immediate rise in vacuum, you 
can be sure that back pressure existed in 
one of the disconnected parts, for the effi- 
ciency of an engine can be measured by the 
vacuum on a set throttle. In cases where 
back pressure is severe, the improvement 
on disconnecting the muffler should be notice- 
able even without a gauge. 
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AUTO IDEAS 


WEAR ON TIRE TREADS has been 
measured by the National Bureau of 
Standards by the simple process of 
weighing tires at intervals during 
driving tests and checking on the 
loss of weight. An ordinary but ex- 
ceedingly accurate 4’ balance beam 
was used with a pointer and gradu- 
ated scale, as shown below. The 
method required a minimum of work 
and relatively few miles of driving 
to indicate reasonably reliable rates 
of wear with which to predict the 
life of a given tread. Synthetic rub- 
ber of the type being fabricated now 
was found almost as good as natural 
rubber in wearing qualities. 


IRON WHEELS ON A JEEP adapt it quickly for 
railroad work, still another use found by the Allies 
for this versatile military car. Flanged wheels are 
carried in brackets—where the regular wheels are 
shown in the photo above—without encroaching on 
passenger room when the jeep isn't riding the 
rails in locomotive fashion. 


AN EMERGENCY STRETCHER that folds for stor- 
age in a car trunk (Fig. 1) will convert a two-door 
sedan into an ambulance. It consists of a frame 
on a turntable (Fig. 2) and a pad (Fig. 3), which 
are shown swung out to receive a patient. After 
the patient is taken aboard, the stretcher is rotated 
as in Fig. 4 so the door may be closed. 


* VALVE GUIDES are 
| ~8.__ conditioned efficiently 
| > by using an adjusable 
| stem-guide cleaner de- 
K signed especially for 
removal of tenacious, 
varnish-like deposits in 
the guide holes. The 
tool, manufactured by 
New Britain, comes in 
several sizes, all 
equipped with hardened 
spring-steel blades that 
may be reversed or re- 
placed when necessary. 
Tt can be driven in the 
chuck of an electric 
_) drill plugged in at any 
2.2) convenient outlet. 
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Gus and the Car 


“Hoy, Gusl" o rasping voice 
"Wake up and gimme a half dozen fuses. 


that morning, and Gus Wilson was 

pinch-hitting for him in the office. Gus 
is as industrious a man as we have in our 
town—when he is in his shop. But because 
he hates offices and office work, he’s always 
been more than satisfied to leave the busi- 
ness and bookkeeping end of the Model Ga- 
rage to his ambitious and energetic partner, 
and on the rare occasions when he has to 
take Joe’s place “out front” for a few hours, 
he always grouses first and then indulges 
himself in a spell of good old-fashioned 
loafing. 

That's what he was doing now—loafing. 
His pipe in his mouth, his chair tilted back 
at a precarious and comfortable angle, and 
his feet on Joe's orderly desk, he was read- 
ing the paper with a thoroughness that or- 
dinarily he is able to in- 
dulge in only on Sundays. 


Jt CLARK had gone down to the bank 
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By MARTIN BUNN 


A rasping voice brought him back from 
the war. “Hey, Gus!" it demanded. “Wake 


paper and 
saw Vern Hopkins’ long, lean, and grouchy 
f 


“Hello, there, Vern,” he said cheerfully. 
“What the heck do you want a half dozen 
fuses for? Never thought you'd turn out 
to be a hoarder!" 

“I’m not a hoarder, and you know it,” 
Vern growled. “I need a lot of fuses be- 
cause fuses keep blowing on me.” 

Gus dropped his feet from Joe's desk and 
employed them in taking his 190 pounds 
into the stockroom and back. 

“Here are your fuses.” He handed them 
over. “And here's a thought that maybe 
you'll find worth while to allow to percolate 
slowly through your mind: 
When a car blows a lot of 
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That Hated Red lights 


fuses, there are just two things that you 
can do about it—you can find the cause and 
fix it, or you can go on buying fuses and 
cussing. The first way is cheaper and a lot 
less trouble.” 

‘Vern grunted disdainfully. “I suppose you 
think I never thought of that,” he said. 
“Well, I did—I took your advice before 
you gave it. For the iast week I've been 
Spending half my time trying to find out 
what the heck’s the matter with this darned 
car. Nothing's the matter with it, so far as 
I can see—and still it blows fuses.” 

Vern paused a moment to let this sink in, 
and then, with a sneering tone in his rasping 
voice, he added slowly and meaningfully: 
“But you're the automotive whiz of this 
burg. Suppose you try now, and see what 
you can make of it,” 

Gus sat down, hoisted his feet back on 
Joe's desk, and reached for his paper. “Can't 
you see I'm busy?” he said. “I'm holding 
the fort while Joe’s downtown—I promised 
him I wouldn’t stir out of the office until he 
got back. I haven't got time to bother with 
details—I'm managing this concern! Stan's 
in the shop—ask him to take a look at your 
bus.” 

“Stan!" Vern said contemptuously. “That 
grease monkey! This isn’t some simple lit- 
tle thing that Stan can find. It’s a real brain 
twister!” 

“What do you mean—a brain twister?” 
Gus scoffed. “You don’t think you're the 
first driver who's had a fuse blow, do you?” 

“No,” Vern retorted, “I don’t. But I'l 
bet anything you like that I'm the 
first driver who's had his car blow 
a fuse every single time it’s stopped 
by a red light!’ 

‘This was right down Gus's alley. 
He tried to look disinterested, but he 
couldn't help dropping his feet gently 
to the floor. He knew Vern wasn't 
kidding him—Vern is an impatient, 
hot-tempered fellow who is too much 
of a chronic grouch to be a kidder. 
‘This was going to be a trouble-shoot- 
ing job that would be really worth 
while! 

“Do you mean to tell me,” he asked, 
“that you blow a fuse every time you 
stop for a red light, and that you never 
blow one any other time? That sounds 
100-percent screwy.” 

“Well, it's not just like that,” Vern 
admitted. “But I've had maybe half 
@ dozen fuses blow out in the last 
week, and four times it's happened 
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when T've been stopped by a traffic light. 
T'm on the night shift now, and what makes 
me mad is that it always happens when I'm 
hurrying to get to the plant.” 

“You've got your car outside, haven't 
you?” Gus said. “O.K—drive it into the 
shop. I'll take a look at it—just to prove 
you're nuts!” 

Leaving the office to look after itself, Gus 
went into the shop, and Vern followed short- 
ly, driving his sedan. 

“Going to wait ?” Gus asked him. “Chances 
are you've got a short somewhere in your 
lighting circuit. I might find it right away, 
and then again I might have to hunt for it 
for quite a while.” 

Vern grinned sourly. “Take it from me,” 
he said, “you'll have to hunt. I did! But 
I'l wait. I want to use the car—and besides, 
I want to see you sweat 

“O.K.,"” Gus said. “Enjoy yourself. Just 
keep out of my way.” 

Switching on the lights, he checked over 
the parts most likely to cause the trouble. 
‘The headlights burned satisfactorily, both 
on the high beam and dimmed. There were 
no loose or dirty connections at the am- 
meter or between the generator, the am- 
meter, and the battery to cause generator 
voltage to be built up. Both the headlight 
switch and the dimming switch were in per- 
fect condition. So were the lamp bases. 
‘The leads were of adequate size, and Vern 
grunted a gruff “No” when Gus asked if any 
of them had been replaced recently. He took 
the fuse out of its clips on the inside of the 


It blow a fuse every time it wos stopped by o red light 


dash and examined it. Its capacity was large 
enough to carry the circuit’s normal current. 
The fuse clips were clean, and the ends of 
the fuse made good contact with them. 

Gus paused to scratch his ear refiectively. 

“Up a tree, aren't you, Hawkshaw?” Vern 
sneered, 

“Looks like it,” Gus admitted good-humor- 
edly. “So far as I can see, your lighting 
circuit's in perfect condition. But let’s see 
what happens with the engine running.” 

He started the engine, allowed it to idle, 
and checked the generator voltage. It was 
normal. He speeded up the engine, and 
checked the voltage again. It still was nor- 
mal. 

“Well, I hope you're satisfied,” Vern 
snarled when Gus’ got out of the car. “You 
haven't done anything that I haven't done a 
dozen times, I told you that everything was 
O.K.—except when I have to stop for a red 
light. I'm not going to waste any more 
time hanging around here—I've got some 
errands to do for my wife, and then I've got 
to get some sleep. What do I owe you?” 

“You don't owe me anything—except for 

the fuses,” Gus told him. “But you'd do a 
lot better to leave your car here. Fuses 
don’t blow without a reason, and putting in 
@ new one without finding out what made 
the old one blow isn't curing anything—it’s 
just being dumb. You'd better —' 
'm going!” Vern snapped. He paid for 
the fuses, jumped into his car, and started 
backing off fast toward the shop door. Gus 
noticed the lights hadn't been switched off 
and called to him, but he wouldn’t pay any 
attention. As he neared the door he had to 
jam his brakes on to avoid another car that 
was being driven in. Vern honked his horn 
three or four times and raced his engine 
impatiently—and Gus saw the headlights 
go out. He shouted again, but Vern backed 
out, turned quickly, and drove off. 

“By George, he's blown another fuse!” 
Gus muttered. “I wonder what the dickens 

.» Well, I'm glad I haven't got that guy’s 
temper. Fuse... temper . . . red light. 
By gum, that might be the answer!” 


HE next morning Gus phoned Vern. 

“Have any fuse trouble last night?” he 
inquired innocently. 

“Nothing but trouble!" Vern growled. 
“The fuse was blown when I started for the 
plant. I put in a new one, and that blew 
too. 


‘Whiere?” Gus asked. 
“Where do you thin! 
a red light, of course: 
Gus laughed. “What time are you leav- 
ing for the plant tonight?” 
“Half past eleven,” Vern told him. 
“What's it to you?’ 


Vern yelled. “At 
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“Make it an hour earlier,” Gus said, “and 
let me ride with you. I think I've got your 
fuse trouble licked. O.K. 

“Oh, all right,” Vern agreed ungraciously. 


'HEN Vern came out of his house to 
start for work that night, Gus was 
waiting on the sidewalk. 

“What's the big idea of making me get 
up an hour early?” Vern grouched. 

“You'll see,” Gus said. “Let's get going.” 

‘Vern drove out of the garage, and Gus 
got into the car. “Fuse all right?” he 
asked. Vern grunted assent 

They drove out of the side street and 
headed down the busy highway. Several 
blocks ahead of them a traffic light showed 
green. Vern increased the car’s speed, and 
Gus knew that he was trying to beat the 
change of the light. But the traffic was 
sticky, and before they got to the intersec- 
tion the light showed yellow anc. then red. 

Vern kicked on his brakes and swore; 
then he began to race his engine impatiently. 
Suddenly the headlights went out. 

“What did I tell you?” Vern yelled. “An- 
other fuse blown! It's that red light that 
does it!” 

“Keep your shirt cn,” Gus told him. “It's 
not red lights that make you blow your 
fuses—it’s a combination of something me- 
chanically wrong with your car and your 
hot temper. Pull over to the curb while 
we put in a new fuse. Then take it easy 
until we get down to the shop, and I'll soon 
find out what's wrong.” 

When they got to the Model Garage, Gus 
switched on the shop lights and went to 
work. Convinced now that the blowing of 
the fuses had been in some way caused by 
the racing of the engine, he raised the hood, 
told Vern to gun the engine, and watched 
closely to see what happened. 

The headlights went out almost imme- 

diately. 
‘There goes another fuse,” he told Vern. 
“All right—keep her turning over.” He 
watched for half a minute. “Switch her 
off,” he said then. “I think I've got it. 

Vern got out of the car. “Your fan moves 
back and forward when you gun the en- 
gine,” Gus told him, “and when it gets to 
its extreme forward position the tip of the 
fan blade hits the headlight cable. ‘That 
causes a short, and the fuse blows. Here's 
the cause of the grief. Your water pump 
is so shot there is excessive end play in the 
shaft, and that lets the fan move forward. 

“Ill shift the headlight cable now so the 
fan blade can’t touch it. That'll do for to- 
night, but tomorrow you'd better bring the 
car in and let me repair that pump before 
it begins leaking so bad your engine runs 
as hot as your temper.” 


POPULAR SCIENCE 


USEFUL AUTO HINTS 


IGNITION WARNING 
e SWITOH UGHT ON 
DASHBOARD 


STOPLIGHT- 
TYPE SWITCH 


] LOCKED BUMPERS can be released with a 

minimum of effort if you carry in your 
tool compartment a pair of 4” by 4” blocks 
that can be placed against the wheels of the 
car having the uppermost bumper. Start 
this car slowly, and be ready to stop the 
other car as soon as the wheels of the first 
mount the blocks and the bumper clears— 
this keeps the following car from crashing 
into the raised bumper.—H. L. K. 


2 FORGETTING TO RELEASE A HAND BRAKE is 

guarded against by rigging up a warning 
light on the dashboard. Drill the brake lever 
to take a rod attached through a turnbuckle 
to a switch of the kind used for stop lights. 
Connect the wire at the ignition-switch coil 
terminal, so that the signal is given only 
when the ignition is on.—A. M. 


3 TOUCHING-UP JOBS where paint has been 

knocked off your car may be done with- 
out fear of brush marks or laps if you use 
mouth atomizer of the type sold by art- 
supply stores. Sand off loose paint and rust 
before applying the new enamel, and prac- 
tice with the atomizer and enamel against 
a sheet of metal to get blowing force and 
distance right.—E. S. M. 


4 REMOVAL OF A HUB CAP is accomplished 

without marring the finish on the wheel 
if a small ripping bar of the type shown is 
fitted with a short length cut from ordinary 
garden hose. A notch may be needed in 
‘one end of the hose so it will go up over the 
gooseneck.—W. E. B. 
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eit Do) SPRAY applied to 

, and woolen articles that 
wiped dry will be found @ 
good preservative. Such a fungicide for 
home use is now being manufactured by 
the Interchemical Corporation, of Fair 
Lown, N.J. It may be used on walls, floors, 
and furniture as well as on stored goods 
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heavy-duty model 


MANICURING YOUR NAILS can be an easy 
chore with @ new combination file, nail cleaner, and 
brush now available. The brush is used dry to finish 
cleaning the nails after washing and drying the hands. 
W. E. Shore, of Staten Island, N. Y,, is the moker 


the wall brocket 
are again avoil- 
hough only two 


will be made for 
dural 


Simply 


ind or square cons, 


monufac- 
the Dorey 
of St. 
Mo., is avail 
loin @ light or 


YOUR POSTWAR WASHING MACHINE 
may launder much more efficiently os the result of 
new laboratory methods devised by Westingho 
for determining the amount of residue left in fa 
ries afte 9. Instead of testing the used rinse 
\ghouse cuts a somple from the fab: 
itself ‘after each successive washing ond burns it. 
The osh produced, which is indicative of unrinsed 
solids, is found to be larger after each washing by 
normal methods. At left below is the ath from a 
sample woshed once, at the right the ash after 100 
woshings. Better rinsing methods are being studied 
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What’s New in / 
Modern Living \ 


NEW ALUMINUM FINISHES ond new alloys 
ond processes developed for wor use ore sure to add 
new to the postwar home. Exomples of the 
possibilities are wall panels, decorative trim, ond 
mesh draperies, and enameled and polished alumi- 
num dresser sets. Those shown are from Aluminum 
News-Letter, of the Aluminum Company of America 


NEAT GLASS PLACE CARDS ore now 
‘available with silvered backs and fronts bear- 
ing @ design and o frosted strip on which a 
guest's name may be written, The 

by the Glass Craftsmen, of Los Ang 


THIS PLASTIC FLASHLIGHT with o right- 
angle beam is waterproof, is equipped with 
permanent ond signal switches, ond has a clip 
to hold it to the belt. The manufacturer is 
the Allbright Electric Corp., of New York 


AIR IS FRESHENED QUICKLY ond smoke ond 


cooking odors are removed by an orone generator 


any household A.C. outlet. Operation is economical 
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1 shaped from easil 
made molds, that at the lower cent 
mblems and paintings are embedde 


BEAUTIFUL PIECES ARE EASY 


TO MAKE WITH SIMPLE TOOLS 
By Evelyn Hayden Humphrey 


er@ a brass mold teady f 
; rings @ pattern, the ring, 
19 molds, molds in pipe caps 


ly designed dress buttons can 

be molded right in your kitchen 
or basement workshop with no experi- 
ence and with commonplace tools. After 
a little practice, you will be able to con- 
trive exquisite pieces, imprisoning deli- 
cate oil paintings, crests, military em- 
blems, religious medals, and photo- 
graphs in lustrous plastic. When your 
personal collection is complete, you can 
derive pleasure from making dainty 
gifts for your friends, or you may even 
turn your new craft into a paying com- 
mercial project. 

The materials you will need for this 
interesting work are acrylic resins. 
Lucite, Plexiglass, and Crystalite, which 
have become familiar in many forms, 
are all acrylic resins, and dentists also 
use the resins for making dental plates. 
Acrylic resins are water clear, but they 
may be colored with dyes and pigments. 
‘They are thermoplastic—they soften 
when heated and harden when cooled. 

You may obtain a %4-Ib. package for 
a few dollars at a dental-supply house— 
enough to make a large number of 
small articles. Be sure you specify 
clear acrylic resin. The package will 
contain a bottle of liquid monomer and 
another of finely powdered polymer. 
Monomer is the resin in its thin, clear 
liquid form and has a pungent odo 
polymer is the same resin, but of a 
different molecular structure, and is a 
clear solid. When heated, the monomer 
shrinks and solidifies to form the poly- 
mer. The powdered polymer moistened 
with a little of the monomer makes a 
soft, snow-like mass which, when 
squeezed in a mold, boiled in water, 
and then cooled, comes out as a clear, 
hardened plastic. This is the method 
used by dentists. 

If you have a lathe, the simplest 


OSTUME jewelry, beautiful clear 
and tinted lockets, and special- 


Bross shim stock is burnished in Freshly mixed plastic packed in 
the pattern and then soldered on i 
pipe caps or rings cut from pipe 


both halves of the mold should 
be more than enough to fill them 
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molds will be those for buttons, made as 
shown in the drawing. The flange illustrat- 
ed serves to align the halves of the mold 
and helps in compressing the plastic. 

For a hand-shaped design, fret-saw the 
outline in hard pressed composition board 
or in hardwood. Anneal a piece of thin 

. brass—.010" shim stock is ideal—and clamp 
it to the pattern. Burnish the brass into 
the hole to a uniform depth of %” with a 
rounded-end hardwood stick, soaping the 
metal for lubrication. Form two such molds. 

Next, cut the threaded section off two 
1%" or 2" pipe caps, drill a %” hole in the 
center and two %” holes carefully laid out 
for alignment pins, and solder two pins in 
the alignment holes in one cap. Lay out 
and carefully drill alignment holes in the 
brass pieces, and solder one of these pieces 
to the open end of each cap so the two will 
match to form the complete mold. Fill 
through the back with lead or plaster of 
Paris, Rings sawed from pipe or tubing 
can be used instead of pipe caps. 
“Make your molds with plenty of flat or 
flash area to aid in compressing the plastic 
and, at least in the beginning, have them 
no thicker than 4" nor larger than 114” 
in diameter for ease in loading with resin. 
Polish the cavity by buffing or rubbing with 
grinding compound. Next wipe the mold, a 
tumbler, and a knife or spatula clean, for 
dust will show in the clear plastic. 

Put in the tumbler a little more than 
enough powdered polymer to fill both halves 
of the mold and add the monomer slowly 
with a clean medicine dropper, mixing until 
the product has the consistency of moist 
snow, It should crunch when pressed or, 
pulled between your thumb and finger, 
show fine strands. The monomer evapo- 
rates, so fill and clamp the mold quickly. 

Place the clamped mold in a pan of cold 
water and heat slowly until the water boils. 
Allow it to boil for 30 minutes; then plunge 
the clamped mold into cold water, open it 
when it is cold, and remove the hardened 
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plastic. File or grind off the flash, drill for 
mounting or for hanging on a chain, smooth 
with fine sandpaper, and polish by buffing 
or with a soft cloth and jewelers’ rouge. 
‘To paint inside a locket, clamp half a mold 
to a flat surface and form half the piece. 
This back section may be made clear or 
colored by adding pigment, dye, or lamp- 
black to the plastic mix. Paint the flat side 
of this piece with oil colors, as shown in the 
photo below, and let dry at least a week. 


‘Then replace it in the mold, clamp on the 
other half mold filled with fresh resin, and 
heat to complete the job. 

Emblems are embedded by first making 
half a locket as above, leaving it in its mold, 
placing the emblem on it, clamping on the 
filled second half of the mold, and reheating. 
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Though possibl os audible if 


just as efficiently and doe: 
busy pushing top cards forward for e 


not as improssi 


great magician, used a new deck of 

playing cards each time he sppeared 
before an audience. Fancy “exhibition shuf- 
fies” and “palming” at home as well as on 
the stage do something to cards. Regardless 
of the impressive effect, riffing audibly and 
forcibly nicks the edges, and in time the 
nicks become tears. “Springing” cracks and 
dog-ears a deck, after which it is ready for 
wastepaper salvage. 

If you do not like the old-fashioned 
overhand shuffle, grasp the sides of each 
half deck between the thumb and fingers 
at a 45-deg. angle from the table without 
curving and release the side pressure 
gradually. The cards fall quietly and 
are well shuffled. ‘To deal, hold the deck 
loosely to avoid friction and keep the 
left thumb pushing a top card forward 
80 it can be grasped easily. 

‘The high-finish thin stock on the faces 
and backs of cards protects the resilient 
board sandwiched between, but moisture 
works in at the edges, loosening the ad- 
hesive and fraying and thickening the 
edges. A dash of talcum powder on the 
hands, especially in warm weather, helps 
prevent this. 

Greasy food and cold drinks are equal- 
ly as destructive, but a deck can some- 
times be restored by dusting each card 
with talc or comstarch and wiping off 
the powder and the grease or moisture it 
has absorbed. Spots can also be removed 
with a few drops of cleaning fluid applied 


Bir war shortages, Blackstone, the 
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g, the old-fashioned overhand shuffle mixes cards 
't damage them. In dealing, hold the deck loosely ond keep the left thumb 
Grasping. This will | 


ion and promote longer life 


with a clean cloth. Limp cards may be 
stiffened by placing them individually be- 
tween sheets of white paper on a smooth, 
hard surface and pressing with a hot iron. 
Be careful of scorching. 

To trim frayed edges, get them as even 
as possible and clamp the deck tightly be- 
tween wood blocks. Wrap fine-grit sand- 
paper on another block and carefully sand 
the edges lengthwise until about 1/64” has 


DO'S Greasy, dirty cords can be restored by 
rubbing the spots gently with a little 
cleoning fluid. Frayed edges are trimmed smooth 
with sondpoper. Get the edges even, clamp the 
deck tightly, and sand lengthwise long the si 


if you can't make 
card to play, avoid ch 
it won't help your game ond 

Hf ed the deck toward the wastepaper scrap heap. 
‘ou may get d kick out of showing your prowess af 
housebuiding, but it's a sure wey to ruin cords 


been removed. Finish by rounding the cor- 
ners slightly. For gilt edges, apply merely 
a touch of gold bronze with a cloth while 
the deck is still in the clamp. Rub the bronz- 
ing liquid over the edges and allow it to dry 
overnight before removing the clamp. 
Thin varnish applied by brush, spray, or 
dipping protects a restored deck, For a 


standard formula dissolve % oz. gum elemi 
in 1 oz. denatured alcohol. Or a cellulose 
lacquer is made with 1 part clear fingernail 
polish and 1 to 2 parts uncolored polish 
remover. Both should be of the best grade. 
‘Test the lacquer on the joker to be sure the 
solvent doesn’t cause the color printing to 
“pled.” KENNETH MURRAY. 


Belt Operated by Clock Feeds Aquorium Fish Automatically 


FOOD for a week or longer can be 
fed to fish in your aquarium while you 
are away on vacation if you lay it out on 
a belt turning on spools that get power 
from an electric clock as shown at 
right. Use a self-starting clock, attach 
it to a wood base, and connect it to one 
of the spools with a strong pulley cord. 
Press a grooved turning on the hour- 
hand shaft for one of the pulleys and 
groove one spool to make the other. 

Be sure the spools turn as freely as 
possible. Light drill rod or big knitting 
needles cemented into the spool holes 
will serve as axles. Make the belt of 
light cloth, preferably with a rough 
inside surface.—CHARLES T. PEARSON 
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ision and Steadiness Tested 


SIMPLE BUT SCIENTIFIC DEVICES WILL AMUSE YOU AND YOUR 


designed by the American Automobile As- 
sociation for such tests is shown in the 
drawings. 7d 

For the steadiness test, cut out a piece of 
plywood, as indicated in the drawing below, 
and saw out a slot about 14” long tapering 
from a width of %4" at the top to 14” at the 
lower end. On each side attach a strip of 
doubled tin-can stock or other metal so that 
the inside edges will be %” apart at the top 
and %” apart at the bottom. Divide the 
strips into 16 spaces %” apart and number 
them from 1 to 16 beginning at the top. 
Wire the scales and stylus as shown. 

Set the equipment up on a table and plug 
it into an electric outlet. The stylus must 
then be worked down from the top as far 
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‘WO driver tests that are entertaining to 
try at home with your friends and that 
also have practical value are those in use 
for ascertaining steadiness of hand and side 
sight or field of vision, Simple equipment 


sryLus FRONT VIEW 
Copyright, 1944, by American Automobile Association 


CASEIN-GLUE CHART [WOODWORKING] 


TEASPOONS OF WATER 


Reference to the guide at left will permit mixin 
the right amount of glue for a job without waste and, 
More important. without fear of running short during 
an assembly. ‘The chart is based on 1,85 oz, mix 
Elue per square foot of contact, with both surfaces 
Soated. Sizing mix is 1 part glué fo 3 parts water by 
weight; standard mix, 1 to 2; thick mix, 1 to 1.8, For 
reas larger than those shown on the vertical scale, 
mu ie readings proportionately. 

‘To Use the chart, find the contact area on the ver- 
tical scale, say 50 a, in, which is about the area of 
Br of dressed 1” stock. “Follow the horizontal line to 
where it intersects the dry glue line, three teaspoon- 
fais for standard mix. and the water line, 3% tea- 
spoonfuls for the same mix. 

‘Use standard ‘kitchen measuring 9 or cy 
Dip’ loose glue and scrape it off level, and also dip 
water, 

14% teaspoonfuls dry glue equals 1 07. 
Hgjp tenspes gy wive cayale 


* water 7 
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hy Homemade 


FRIENDS AND ALSO PROVIDE INI 


as possible without touching either met- 
al plate. A score is recorded when it 
touches and completes the electric cir- 
cuit, thus lighting the bulb. The con- 
testant should stand squarely in front 
of the test board without bracing him- 
self. The stylus may be in either hand. 

‘Two practice trials may be allowed, 
and then the score should be added for 
five trials. From 60 to 80 is excellent, 
50 to 59 good, 40 to 49 average, 30 to 
89 fair, and 0 to 29 poor. 

Construct the field-of-vision test de- 
vice as shown at the right, arranging 
the movable white targets on either 
side so that they can be swung inde- 
pendently of each other by means of 
the control wires. Both halves of the 
plywood board should be marked in de- 
grees at intervals of 10, as indicated in 
the drawing. Paint the center pin and 
the two targets white and the remain- 
der the device any dark color. 

‘The contestant is required to press 
his nose into the notch and keep both 
eyes focused on the reflection of the 
white pin in the mirror. The person 
applying the test stands back of the 
board with both hands under it so he can 
move one or the other control wire without 
letting the contestant know which. At the 
moment the contestant notes out of the cor- 
ner of his eye a movement of one of the tar- 
gets, he should call out, saying whether it 
is the one at the left or the right, and at this 
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Equipment 


FORMATION OF PRACTICAL VALUE 


YeRADIUS NOTCH 
STAPLES. 
CONTROL wiRE 


SOLDERED To 
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FRONT VIEW TOP VIEW 
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point the degree mark beside it is noted. 

Allow one practice trial on each side. 
‘Then make two actual tests on each side in 
random order and total the four scores. 
From 430 to 440 is excellent, 410 to 429 
good, 390 to 409 average, 370 to 389 fair, 
and below 370 poor. 


Neat Stunt with Dollar Bill 
Will Test Your Reflexes 


Do you think you are quick at grab- 
bing a dollar bill, or does money slip 
through your fingers? Here's a stunt 
to try on yourself and your friends. 


One person holds a crisp dollar bill at 
one end while another places a thumb 
and forefinger on opposite sides but not 
quite touching, and attempts to catch 
the bill when it is released. It is surpris- 
ing how fast you will have to be to suc: 
ceed. Start with the fingers at the 
center of the bill. If you are too slow, 
try nearer the bottom. 
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By CARL W. BERTSCH 


“(CEVEN enemy flat-tops sighted 80 miles 
off the coast!” 

‘Up goes the catapult, range and elevation 
are set, the firing block is pulled back, and 
an aerial bomb is slid onto the runway. 
“Ready . . . Fire!" The trigger is sprung 
and away goes the bomb, to fall among the 
seven black targets. If it strikes one be- 
tween the white lines, the aircraft carrier 
is considered sunk and taken by the player 
who scored the hit. If any other part is 
struck, the target is damaged but not sunk. 
‘Three hits are required to eliminate it. Who- 
ever scores them first takes the target. The 
player taking the most targets wins this 
fascinating game of robot bombing. 

Each bomb is tipped with a rubber pencil 
eraser. Chalk, a different color for each 
player, is rubbed on the eraser. When the 
bomb strikes, it leaves a colored mark on 
the black target, identifying the player. 
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The base consists of a %” by 3%” by 
17%4" piece in which 10 holes are drilled 3%” 
from one end. Two 14” by 3%" by 10%” 
strips are nailed along the edges 2” from 
the same end and 2 5/16” apart. 

For the runway, cut a slot 3/16" by 6%” 
down the center of a piece of stock 14” by 
2%” by 1714". Nail a 4" by %" by 7” hard- 
wood strip just beyond the end of the slot, 
as shown in the drawing. Two %" by 11/16” 
by 7%” strips are next nailed on either side 
of this one, and two pieces %” by 11/16” by 
2%” are nailed on behind the opposite end 
of the slot. All the outer edges of these four 
pieces should be flush with those of the 
slotted member. Atop these fasten with 
brads two strips %” by 11/16” by 16%”. As 
shown in the sectional view, these are not 
flush with the outer edges of the other 
pieces, but are offset toward the center so 
that their inner edges are 14" apart. 


 —— a | 
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Bomb away! Released from 
the launching eatopult, 
the robot flies in an are 
to dive on the cardboard 
carriers that are its 
forgets. A player behind 
the table is holding one 
"sunk" by @ previous hit 
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Va" « 3/4" 534" HARDWOOD: 
UNDERSIDE VIEW OF SPRING RELEASE 
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CLOCK SPRING 


Make the firing block out of hardwood 
such as maple. Drive in a large wood screw 
cut off the head, and file the end at a slight 
bevel as shown. The stud so formed may be 
notched for the spring if necessary. Drill 
four holes in the sides of the firing block for 
ordinary screw hooks, place the firing block 
in the runway slot, and turn the screw hooks 
in. Finally, cut off the hook portions. 

Cut a piece of curtain spring to a length 
that will be fairly taut when the firing block 
is at its extreme forward position, and at- 
tach it as shown. The trigger pivots on two 
staples and engages a screw eye at the end 
of the spring release, which is mounted on a 
piece of clock spring clamped under the 
hinge on which the runway is mounted, To 
bore holes in the clock spring for the mount- 
ing screws, heat it cherry red and let it cool. 

‘The robot bombs are 3%" long pieces of 
dowel, turned or carved to a taper and 
slotted for cardboard wings and fins. Glue 
an eraser into a hole in the nose of each. 
Paint the bombs in bright colors with en- 
amel, and the catapult a warm gray. Do not 
paint the top of the runway or the firing- 
block slide. The targets are cardboard paint- 
ed with poster colors. 

The four spring tensions afforded by the 
notches in the spring release provide ranges 
of from about 414’ to 18’ when the catapult 
is on the floor. The range for each position 
of the elevating block at various spring 
settings may be marked on the catapult for 
ready reference. 
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HIGH CHAIR FOR YOUNG DINERS 


By Lawry Turpin 


OMFORT and safety for the child and 
ease in cleaning for the mother are the 
chief requirements for a high chair in which 
a little one first sits at the family table. 
‘The wide angle formed by the sturdy legs 
of the chair shown will keep it from tipping 
over even when its occupant won't remain 
still, while the strap from the seat to the 
tray and the hook and eye locking the tray 
to the arm keep a child from falling out. 
Being adjustable, the sliding tray can be 
set at a comfortable distance through all 
the years the chair is in use. 

Rounded inside corners make it possible 
to clean up spilled food with a damp cloth. 
‘When necessary, the tray can be removed 
entirely and taken to the kitchen sink for 
a thorough washing. 

In addition, the sturdy construction and 
the attractive carved squirrel design should 
put the piece in the heirloom class, for it 
will stand rough usage from many genera- 
tions and will retain its appeal as long as 
children like animals. 

‘Use 1%" stock for the back, seat, arms, 
and tray, %” stock for the arm posts and 
footrail, 114” diameter turnings or maple 
dowels for the legs, and %” dowels for 
rungs or stretchers. Pine, maple, or a com- 
bination of the two will make a handsome, 
serviceable chair that will take a hard finish 
of alternately rubbed coats of boiled linseed 
oil and shellac. Both woods are suitable also 
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for paint, oil stains, or wood dyes. If the 
linseed-and-shellac finish is desired, rub 
small areas at a time until the required 
hardness is attained, and put on a final coat 
of waterproof varnish, rubbing this down 
with pumice and oil. 

‘The back may be cut out on a bandsaw, or 
a satisfactory job may be done with a hand 
scroll saw. The acorn and the squirrels are 
then carved. All edges above the arms 
should be well rounded. The piece is joined 
to the seat with two key mortises and ten- 
ons, as shown in the drawings, and it also 
fits into a %” deep dado cut across the back 
of the seat. After holes for the leg tenons 
have been drilled to the proper angles and 
mortises cut for the arm posts, the seat is 
rounded at the edges, particularly at the 
front. It may be carved slightly concave, 
if preferred, or left flat. 

Cut the arms first to the shape shown for 
their top; then undercut the narrow section. 
The grooves for the sliding tray may be 
chiseled by hand if power tools are not 
available. After the legs have been tapered 
in the lathe or by rasp or drawknife, they 
may be slightly flattened, if this style is de- 
sired, by planing on four sides, 

Be sure to use a good grade of wood glue, 
preferably waterproof, in assembling the 
chair, for it will have to stand many wash- 
ings. Glue the legs firmly to the seat first, 
drive a hardwood wedge into the tenon of 
each, and glue in the footrail and three 
rungs. Clamp the pieces tightly and leave 
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Although © center strap of the proper The carved bock, simple but 


Jength serves to hold the tray, @ hook 
‘and eye beneath afford complete safety 


them for 24 hours, after which the tenon 
ends should be chiseled off flush. Next, glue 
and clamp the arms to the arm posts; then, 
after removing the clamps, glue the arms 
into the back and, with one downward mo- 
tion, set and glue the back and arm posts 
into the seat. Drive the tapered keys into 
place, and reclamp the whole assembly. 


Hobbyhorse on Wheels Will 


For his daily romps in the back yard, 
any boy will find this hobbyhorse a faith- 
ful companion. Cut a 36” length of %" 
by 14" stock for the stick, slot it for the 
14" thick plywood head, and glue on to 
the other end two %" by 14%" by 3%” 
strips shaped as shown. When the glue 
has set, bore a 13/32” hole in these strips 
and the body for a %" dowel axle. 

Saw out the head and drill a hole at 


effective, 
attractive 


ids much to the 
of the ef elt | 


Gouge out the tray to a depth of %", 
being careful not to leave sharp inside cor- 
ners that will be hard to clean. The slides 
are rabbeted strips, or lengths of molding 
will serve if the proper contour can be found, 
‘Toenail them in place, trying out the tray 
for smooth sliding action on the assembled 
chair before driving the nails home, 


Provide Fun for Active Boy 


the end of the mouth for a press-fit %” 
dowel handle 7” long. Glue the handle in, 
slip over each end a %” length of %” 
dowel drilled to fit, and glue these fast. 
Turn, or saw and file to shape, six wheels 
to the diameters shown, and glue them 
to the axle, 

Sand all parts smooth. Paint them with 
the suggested colors or your own selec- 
tion.—CaRL W. THOMPSON, JR. 
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When you start canning Victory 
gorden surplus this yeor, you 
may find you need to replace 
some equipment, and ports moy 
be hard to obtain. If you lock 
2 metcl basket for immersing 
Vegetables ond fruits in beiling 
water, a bag made out of strong 
cheesecloth will serve as well 


No matter how careful you ar 
funnels will cust out in fi 
specially at seams. If yo 

no longer safe to use, 
despair—you ean cut one 
flattened N 


If tongs are missing, the 
filled jars can be lowered 
into the cooker easily in 
of ordinary 


Some sort of grating is nes 
in the cooker to d jors 
off the bottom and let boiling 
water flow under them as well 
a8 oround them; but the grate 
need not be metal—one nailed 
together from odds and ends of 
wood will answer the purpose 


At right is © pressure cooker 
entirely homemade. A 
ol Electric transformer 
case thot had been discarded 
wos used for the body ond 
lid, end the latter was drilled 
9 pressure gouge. In 
use the lid is held with clamps 
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Even if you have no cooker 
ot oll, you can start from 
scratch and make a good one. 
The cooker shown above began 
life os © S-gal. sirup can and 
olready had the handle, Use 
Silda: s pot or cut one 


out of composition board 


Modern Necklace of Hardwood Scraps Follows African Design 


TURN EVERY cTHER TOOTH 


varsquanes| | 


vs'ow.cono” LOOP HOLDER CATCH 
| (MAPLE) (WALNUT) 


stringing. Round the edges slightly with a 
file, and sand smooth; then apply two coats 
of clear lacquer and rub with steel wool to 
produce a luster. Seven walnut, six maple, 
and six mahogany “teeth” are strung alter- 
nately on a length of %" twisted white cord 
stained a bright color with oil paint diluted 
with turpentine. Begin and end with walnut 
and turn every other tooth. 

‘THIS attractive necklace resembling the Make an oval walnut catch, as shown, 
lion's-tooth ornaments of African tribes is boring a 3/16” hole part way through. Glue 
nevertheless distinctly modern. It is made the cord in it. The loop is held in a hole 
by jigsawing " thick scraps of walnut, bored through the edge of a \” thick square 
maple, and mahogany to the shape shown of maple. Enlarge the hole at the loop end, 
and boring each with a 3/16" hole for and glue in the cord.—C. W. B. 


Bracelets and Other Jewelry Etched 
with Simple Home Equipment 


BEAUTIFUL work can be done on nickel silver with 
a stencil of black asphaltum paint and nitric acid 
diluted 1 part acid to 4 parts water. For the 
bracelet shown, cut out a 1” by 6” strip with metal 
shears, round the corners, file smooth, and finish 
the edges with emery cloth. Trace the design on 
the flat metal with carbon paper. Block out the 
stencil with four or five coats of asphaltum paint, 
as shown below, and coat the back all over. 

Immerse the flat strip in the acid bath in a 
shallow glass dish, using tongs and taking care 
not to let acid touch skin or clothing. ‘The etching 
will be stippled unless brushed gently. Always put 
acid in water, not the reverse. Do not dispose of 
it down a drain— MICHELE DE SANTIS, JR. 
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COVER WITH ASPHALT PAINT 
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hard working, the switching engine is 

universally known and liked. This toy 
is patterned after a nineteenth-century 
switcher. It is a good beginner's project be- 
cause it requires a certain amount of lathe 
work, yet is comparatively simple to con- 
struct. 

Each wheel is made by centering the stock 
on a piece of wood that is fastened to the 
lathe faceplate, then turning the edge to 
form a flange. Axle and crankpin holes are 
bored and the spokes are cut out. 


Ss and potbellied, but proverbially 


WATER TANK 


> Vismocr-— 35 —> 


Make two hardwood frames 
and cross braces. Nail them 
together and add a_breast- 
beam, a pilot platform, and a 
rear buffer. 

Using %” dowel stock, turn 
the axles on the lathe. Slide 
them into the frame bearing 
holes, insert a %” by %" by 
1%” spacer between each axle 
and the adjacent cross brace, 
and nail the spacers to the 
cross braces. Complete this 
assembly by gluing the wheels 
to the axles. 

Make the main and side rods 
from %” stock. Mount the side rods on the 
%” diameter crankpins. Secure them to 
the forward pins with tacked-on celluloid 
disks. Put dowel spacers, as shown, on the 
rear pins, add the main rods, and tack on 
two more celluloid disks. For the moment, 
leave the forward ends of the main rods 
alone. 

Cut the saddle, boiler foundation, cylin- 
ders, and steam chests to the right size, as- 
semble them, and fasten them to the frame, 
Each cylinder has two holes. The upper one, 
¥%" in diameter, has a guide rod glued into it. 
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‘The lower one, 5/32” in diameter, provides 
a sliding fit for a piston rod. Both cross- 
heads have the piston rods glued into them 
and slide on the guides. Attach the forward 
ends of the main rods to them with %” 
dowels. 

A cardboard tube is used for the boiler. 
Put a filler piece in each end and nail the 
back head to the rear filler. There are two 
firebox foundations, as indicated, cut to fit 
under the after end of the boiler. The for- 
ward one is fastened with 
two screws, the after one 
with three screws that pass 
first through the rear cross 
brace, The front end of the 
boiler is tied to the founda- 
tion and the saddle with a 
machine screw. 

Turn the steam dome, 
sand box, and stack on the 
lathe and hollow the lower 
ends to fit the boiler. Cut 
the headlight from wood 
and the bracket from sheet 
metal. Make the boiler front 
in the lathe. 

Running boards and solid- 
wood water tanks are as- 


sembled next and held in place with two 
dowels, through the boiler and the firebox. 

The cab and coal tank are plywood; the 
cab roof and the bracket between the coal- 
tank floor and running board are Bristol 
board. 

Make the couplers and cowcatcher of 
wood, gangway steps of tin, and pipes of 
wire. 

Apply a black-enamel finish, Use alumi- 
num and bronze paint for steel and brass. 
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HOSE CLAMPS usually employ 
bolts, thumbscrews, or other in- 
tricate locking means, but here is a new 
one-piece clamp that may be snapped over 
the hose and latched by hand, as shown 
below at the left, then finally locked in place 
with a pair of pliers. It is made of SAE 1060 
spring steel. By using it, low-pressure con- 
nections can be made for all sizes of stand- 
ard hose. Tinnerman Products, Inc., of 
Cleveland, Ohio, is the manufacturer. 


LATCH WITH 
HUMB AND FINGER) 


WEEDING WITHOUT BACKACHES in a 
tenth of the usual time is a claim made for 
this light, easy-to-handle victory hoe. Three 
aped metal knives slice through 
, cultivate the soil, and leave 
the proper dust mulch on top. The handle 
and Wheels are made of wood. Complete, the 
unit weighs but 8 Ib. It is distributed by 
Lewis & Conger, of New York City. 
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DAMAGED WALLS and woodwork 
are easily repaired with a new prod- 
uct which, unlike ordinary patching 
material, can be applied to old plas- 
ter, as shown at the right below, 
without undercutting or wetting to 
provide an anchor. The manufactur- 
ers, who also make Kem-Tone paint, 
claim that it does not shrink or 
crack, but adheres firmly to plaster, 
wallboard, brick, metal, and all 
painted surfaces. 


PAINT REMOVER that not only sof- 
tens the finish but quickly lifts it so 
it may be completely removed with 
a scraper is made by the Savogran 
Company, of Boston. The product, 
shown stripping paint from a door at 
the left, contains no acids, caustics, 
alkali, or benzol, yet it removes paint, 
enamel, varnish, shellac, lacquer, and 
synthetic resin finishes without re- 
sorting to the use of a blowtorch and 
without producing an unpleasant odor. 
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WIRED RABBIT HUTCHES built in movable 
banks of three with removable partitions are 
ratproof, weatherproof, and easily cleaned. 
Each hutch of those shown is 36" by 36” 
and, with the partitions removable, a bank 
can be used either as breeding cages or a 
run. Assembled in tiers of two, they take 
little space and are at a convenient height 
for tending the animals. 

Since rabbits chew exposed wood, the self- 


THIS GARDEN SPREADER made entirely of 
wood is an efficient distributor of fertilizer 
and seed for a lawn or garden. In some re- 
spects wood is superior to metal for con- 
struction because it resists acid. 

Plywood is excellent for the hopper, If 
solid wood must be used for ends, reinforce 
the axle holes with a little sheet iron, since 
there is not much stock 
there. Use hardwood for 
the feeder bar, which 
also serves as the axle, 
and turn tenons on it or 
fit it with two dowels to 
revolve in the axle holes 
and hold the wheels. 

Fertilizer or seed is 
distributed through a 
row of 14" holes %” from 
the bottom edge of the 
back. A hinged gate con- 
nected by a small angle 
iron and a wire link to a 
sliding strip on the 
handle opens and closes 
them. This control strip 
is slotted to slide on two 
bolts, the upper of which 
has a wing nut for lock- 
ing.—C. C. Constance. 
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cleaning floors of 44" mesh hardware cloth 
and walls of inexpensive wire lati are at- 
tached from the inside. Sloping roofs of 
corrugated sheet iron protect the upper tier 
from rain and the lower from refuse 
dropped through the mesh floor. 

Nail kegs make good nest boxes. A 5” wide 
board across the front steadies them and 
keeps the young in until they are large 
enough to hop.—JoNAs H. Woon. 


FRESH GREASE SPOTS can sometimes be 
removed from wallpaper with clean blotting 
paper and a warm iron, When this fails, the 
New Jersey State College of Agriculture 
advises trying a thick paste made of French 
chalk or powdered magnesia and water. Let 
the paste dry on the spots for 24 hours, and 
then brush it off carefully. 
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Drawer Construction 


I ‘sit 


By EDWIN M. LOVE 


.RAWERS come in for hundreds of uses 

in our everyday life. They are pulled 
out and pushed back many times a day in 
the office, shop, and home. Often they are 
treated carelessly. And yet if drawers are 
carefully built, they will stand up for years, 
never sticking, never giving trouble. 

‘There are many forms of drawer construc- 
tion, and there are a variety of designs for 
a multitude of purposes and different kinds 
of furniture. It is practically essential 
that all woodworkers have an understand- 
ing of basic drawer construction as applied 
both to cabinetmaking and house carpentry. 

What construction is most used? Draw- 
ers assembled with rabbeted corners and 
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with bottoms let into grooves are largely 
used for built-in cupboards and inexpensive 
furniture. Back joints are sometimes butted, 
glued, and nailed, but for general use this 
is not recommended. Glue seldom holds 
strongly to end grain, and it is difficult to 
nail joints when there is no shoulder to fix 
the location of the back. 

Rabbeted corner joints and grooves are 
easy to make either by hand or machine 
tools. First, size the stock and cut it rough- 
ly to length; then plow the grooves and, if 
the drawer is to have a lipped front, rabbet 
the upper or both the upper and lower edges 
of the front piece. Next, rabbet the ends 
of the front and the mating ends of the 
sides. Cut the back to length, and then 
nail the four pieces together. 

Slip the bottom in, square the drawer, 
and drive two or three brads through the 
bottom into the back. If there is any bot- 
tom play, toenail brads into the front as 
well. When the back is grooved, assemble 
the bottom with the sides before adding 
the back. 

Can binding be prevented? Much bind- 
ing is caused by cupping of the sides of close- 
ly fitted drawers. Some sides are milled 
with a raised strip along the bottom to les- 
sen the effects of warping. Deep drawers 
bind at the top and bottom because of swell- 
ing of the sides, and ample clearance must 
be provided in the cabinet frame. 

Sticking is also caused by improperly 
fitted guides. Whether side or center guides 
are best is a moot question. My own pref- 
erence is the center guide—a slender bar in 
the frame sliding between strips on the bot- 
tom of the drawer, or a milled hardwood 
toe sliding in a grooved member. Pressure 
applied at one end of a drawer front twists 
the drawer between side guides, often caus. 
ing it to jam. This effect is greatly re- 
duced by the center guide, which also per- 
mits wide side clearances. Center guides 
are a necessity for odd-shaped drawers such 
as triangular ones in parts cabinets of hexag- 
onal shape. Two such guides often im- 
prove the working of wide drawers. 

How are guides installed? Center guides 
extend between the front rail and back of 
the cabinet. Butt and dowel the ends, or 
notch the fronts over and into the rails. A 
toenailed butt is generally used in built-in 
cabinets. ‘The front end acts as a drawer 
stop, while the lower edge is flush with the 
underside of the rail and serves as a hold- 
down for the drawer below it, keeping its 
front from dropping when the drawer is 
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Ends of drawer fronts are rabbeted accurately in 
@ setup like that shown above. Part of the stop 
reaches under the first rabbet and gouges 
dimensions. Below, guide strips go on a drawer 
bottom with brads slanted into the front and back 


open. Top drawers, of course, need a sep- 
arate hold-down. 

Square each guide from the front rail and 
be sure it is parallel to the guides above and 
below. Insert a drawer and, using the sides 
of the guide as a gauge, scribe lines on the 


bottom for placing the strips. Little slid- 
ing clearance is needed. Construction is 
improved if slides or runs are installed at 
the sides of the cabinet to relieve the guides 
of most of the weight of the drawer. 

‘Methods of installing side guides are also 
shown in the drawings. If these guides are 
allowed to project 1/16” beyond the rails 
and stiles where this is possible, much wear 
will be prevented. Heavy drawers require 
a greater projection. 

What is done in fitting. drawer fronts? 
After the guides have been installed and 
the drawer otherwise completed, insert it 
in its opening and dress the ends and top 
until the front will enter. Pull the drawer 
out again and bevel inward slightly, con- 
tinuing the fitting until a uniform joint of 
about 1/16” is obtained. This provides space 
for several coats of paint or varnish. 

Fitting such as this requires the use of 
closing stops. Dowels inserted in the lower 
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After 20 yeors of service, all the drawers in this 
cabinet still slide smoothly and close perfectly 


rail and filed or chiseled in front to allow 
the front to be pushed back into place are 
excellent for drawers having side guides. 
Hardwood strips tacked until adjusted and 
then nailed or screwed permanently are 
also good. If drawers are set back behind 
the edges of the rdils, the stops must be set 
back correspondingly. 

Lip drawers, having fronts with rabbeted 
top and side edges that lap over rail and 
stiles to conceal the joints, require little fit- 
ting. Side clearance is also less critical 
than with flush fronts. Close the drawers 
and lay a straightedge across the fronts to 
mark the ends for cutting to length. The 
lips customarily act as stops, but for draw- 
ers subjected to abuse, such as equipment 
drawers in manual-training shops, stops 
may be placed behind the drawers to take 
the shock of closing off the fronts. 

How is maximum depth provided? To add 
to the depth, eliminate rails between the 
drawers, and groove the sides of the drawers 
to slide on guides on the sides of the cabinet. 
For still more space, set the drawer bottom 
in a rabbet or screw a plywood bottom to 
the lower edges of the sides, projecting it to 
slide between the side guides. 

What is required for dust shelves? Groove 
the rails and slides to take the edges of dust 
shelves, or rabbet them to hold the shelves 
flush with the lower edges. Flush shelves 
leave no projections to catch on contents of 
drawers beneath them. 
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AN ERgor that no experienced wood- 
worker would ever commit is being made 
in each of the six drawings at the left. 
How good a woodworker are you? To 
test your knowledge, study the drawings 
carefully and write down the six mistakes 
that you think are being made. Then turn 
this page upside down and compare your 
answers with the correct ones given below. 
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Special Tesquere Speeds the Laying Out of Dovetail Joints 


For this square you need a 1” by 3” piece of 16- 
gauge brass or aluminum and a 5/16” by 31%” piece 
of maple or other hardwood. These dimensions are 
finished sizes. File one end of the metal arm to the 
shape shown in the drawing. Square off the wooden 
handle all around and fasten it to the arm with four 
4” long roundhead wood screws. 

‘Space off the dovetails and pins on the stock to be 
cut (see P.S.M., April 1944, p. 151); then use this 
square, instead of a bevel square, as a guide for 
marking the cuts.—E. CARLYLE LYNCH, JR, 


Kitchen Drawer for Bread and Cake Male with Curved conn 


MAKE up front, back, and sides of this drawer 
as for an ordinary one, but instead of grooving the 
sides, mark them with penciled curves and cut 
them out, preserving the waste. A hand rip saw 
is satisfactory if a power saw is not available. 
Rip the back at a bevel following the line of curve, 
and assemble the wide parts. 

Next, guiding the saw on the curved edges, rip 
a kerf 4” deep in the front. Cut the tin to size, 
insert one end in the kerf, bend it around the sides, 
and brad the edges. Finish by nailing the waste 
pieces in place.—E. M. L. 
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BUILDING A 
DRILL-PRESS 
VISE 


By C. W. Woodson 


ESIGNED especially for the home 

workshop craftsman who likes 
to make his own equipment, the drill- 
press vise shown in Fig. 1 is an in- 
teresting tool to construct, and an 
exceptionally useful one. 

It is built entirely from short 
ends of cold-rolled steel such as can 
be found in small machine shops. 
Dimensions can be changed to suit 
the stock. Those shown are for a 
vise with a capacity of 25%” be- 
tween jaws. 

Since smooth operation is essential, 
the holes for the guide bars must 
be drilled accurately. Make the guide 
bars first, cutting 9/16” steel rod to 
length, squaring the front-jaw end, 
chamfering the other, and polishing 
with fine emery cloth. 

Cut the three steel blanks for the 
jaws and end bracket to length and 
machine them square and smooth in 
the shaper; then carefully stack the 
blanks, clamp them, and lay out and 
center-punch the guide-bar holes. 
Mount the clamped blanks in the 
drill press, drill the holes slightly 
undersize, and ream one to final size. 
Fit a guide bar in this hole and 
ream the other, as in Fig. 2, while 
the blanks are still clamped. 

If the work is set perfectly level 
for both drilling and reaming, the 


! 


G 
¢ @neauines) 


SI Vise IDE VIEW 


Yet cw. woomsen 


Commercial artist by trade, this regular contributor of articles on 
metalworking makes his own photographs and werking drawings. 
He lives with other artists, engravers, printers, ond craftsmen 
in East Avrora, N. Y., near the Elbert Hubbard Roycroft colony. 
After @ youth spent in Canada, where he married, he retuned to 
his native U. S. A. Now 49, Woodson has cut out riding wild 
horses and other hard sports. He is an old hand at sailing and 
has built ship models, At one time, he specialized in woodwork- 
ing and fine cabinetmaking, but a dozen years ogo he tuned to 


holes will be accurately aligned and the 
blanks will move on the bars without bind- 
ing; but to be sure they remain aligned on 
the base, take a light finishing cut across 
the bottoms while they are clamped in the 
shaper vise (Fig. 3) with both guide bars 
in their holes, 

Locate on the rear fixed-jaw piece a hole 
for the vise screw, slip the guide bars in 
this and the movable-jaw blank, clamp, and 
drill a %” hole through both.’ Mount the 
movable jaw in the lathe and center the 
screw hole accurately by inserting the tail- 
stock center, forcing the piece against the 
chuck face, and tightening. Counterbore 
with a sharp tool for the slotted washer, as 
in Fig. 4. Mount the end bracket the same 
way and open up the %” hole with a 27/64” 
drill, and tap (Fig. 5) with a %4"-13 tap. 

Bevel one top edge of the fixed jaw in the 
shaper and cut the corners of the end 


Woodson confesses 
his first love is 
steam engines. He 
is meking © T-ton 
locomotive for @ 
7%"-gaugegorden 
railroad. The model 
shown at the left is 


bracket, as shown in the drawings; then 
rabbet the faces of both jaws for hardened 
steel plates, as in Fig. 6, being sure each 
blank is blocked up perfectly level and is 
held firmly in the shaper vise. These pieces 
are shown at this stage in Fig. 7 along with 
the base, a flat piece of cold-rolled steel cut 
to length and width and squared in the 
shaper. Make up the jaw plates from cold- 
rolled steel and drill them and the jaws for 
fillister-head machine screws, counterboring 
the jaws. 

Turn the vise screw to the dimensions 
shown and thread it in the lathe (Fig. 8) 
with a sharp, properly ground and set tool 
bit. The washer is turned on the end of a 
bar, drilled, cut off, and slotted with a hack- 
saw. Make the sliding handle in the lathe 
and have the ends a drive fit. The retainer, 
for pulling the movable jaw back, is cut 
from bar steel. These pieces are shown in 

Fig. 9 and, along with the 
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movable jaw, in Fig. 10. 

Drill the ends of the fixed 
jaw and end bracket for pins 
to hold the guide bars, and a: 
semble the base, fixed jaw, and 
guide bars as in Fig. 11, pin- 
ning the bars in place. Slip on 
the movable jaw, screw the 
vise screw through the end 
bracket, and assemble it with 
the slotted washer and retain- 
er in the movable jaw; then 
oil and try the parts and, when 
satisfied that all works freely, 
pin the end bracket and guide 
iyu:| bars together. 
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Clamp Lathe Dog 
for Tapered Work 


HEN tapered work is to be mounted on 
centers in the lathe, this dog with a swivel 
clamp bar will be found invaluable, handling work 
you could not drive with an ordinary clamp dog. 
Set up 7/16” by %” cold-rolled steel bar stock 
in the four-jaw chuck and turn the ends of the 
swiveling clamp bar, as shown in Fig. 1. The 
longer fixed clamp bar is made up mainly on the 
drill press, three 4" holes being drilled and the 
ends rounded as indicated. The V's for centering 
the work may be filed by hand. Make the driving 
tail from %” rod shouldered down to 4” on one 
end and riveted tightly into the hole parallel to 
the notch on the fixed bar. 

‘The two clamp screws are made up from \” 
by 14" steel bar stock, chucked as in Fig, 2. First 
turn a screw to %" diameter and next turn the 
head roughly to shape. Then, with the work still 
chucked, the threads are cut accurately, as in Fig. 
3, the die being started by holding it squarely 
against the face of a drill pad and feeding it to 
the work with the tailstock handwheel. Drill the 
swivel hole in the end (Fig. 4) with the bar and 
screw held firmly in the drill-press vise, and fin- 
ish a piece by cutting it off above the head and 
rounding the head to shape with a file. 

Standard \”"-28 hexagonal nuts may be used 
for tightening the clamp bars. Two are shown in 
place on the screws in Fig. 5 with the other parts. 

To assemble, slip the screw heads over the 
shouldered ends of the swiveling clamp bar and 
rivet each in place behind a small washer, taking 
care to allow enough play so the swiveling bar 
can be turned at any angle necessary. It must fit 
flat on tapered work to hold it securely during 
machining. 

‘The dimensions given in the drawing are for a 
convenient small dog with adjusting screws per- 
mitting a good range of diameters to be accom- 
modated. For work beyond 2” in diameter, a 
larger dog should be made up with the size of 
the parts increased in proportion—C. W. W. 
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MORE USE FROM HACKSAW BLADES 


By John Modroch 


Your hacksaw is o carefully designed 


Here are some tips from leading makers 
on the selection and use of the blades 
that, if you follow them, will produce 
better results and longer life for the 
tool. Take a natural, comfortable grip 
on the sow, holding it so the blade is 
slanting slightly forward ond downward 


Apply pressure with your wrists onl 
2 ary put your weight behind the so 
Lift it slightly on each 

otherwise the teeth will, 


jerted in the saw so 


the cutting is done on the down stroke 
3 Cut with long, steady strok 
all the teeth on the blade, Ne 


r 60 strokes per minute—A0 to 50 per 
minute usually produce the best results 


Excessive speed causes the blade to 
become clogged and rapidly wear out 


5 The saw blade should be fine enough 

to allow at least two, and preferably 
three, teeth to come in contact at all 
times with the stock that is being cut 


6 This blade is too coorse—replace it 
in accordance with the 3-tooth rule 


Hore the coarse blode that was ured 

to cut through the I-beam flange is 
not right for the web. Stripping of the 
tooth results when they straddle work 


8 Cut soft metals, such os brass, with 
© blade that has 14 teeth per inch. 

For hard_ stock, 

blade, with | 


For thin-wall tubing and lightweight 
9 pipe, use a 32-teeth-per-inch blade 


binding, which might cause the bla 
break. Try one having 32 teeth per inch 


11 Starting the cut at the wrong angle 

may cause the blode to break. Thin 
plate, sheet metal, and drill-rod stock 
should be cut with a 24-tooth saw blade 


12 Too little tension allows the blode 
to bind; too much causes it to break 


Don't use a new blade in an old cut; 
turn the stock over and start anew 


Applying too much pressure or using 
14 wrong blade may strip the teeth 


OCTOBER, 1944 183 


5 Dull teeth may be the result of not 
applying enough pressure, inserting 

the blade with the teeth pointing ji 
wrong direction, not 
or cutting too fast 


without 


ing and # 


17 When the blade is held too loosely 

by the frome, it is hard to make o 
traight cut. This fault d by 
tightening the proper adjustment device 


inst this by carefully hanging 
‘saw in a safe place when not in use 


19 set wears off the teeth, 

cut becomes too narrow to provid 
adequate clearance for the blade. This 
causes binding, which may throw the cut 
‘out of true, When this happens, replace 
the old, worn-out blade with a new one 


Good hacksaw frames may be ad- 
justed to take the blade so it will 
face in any one of four different 
fions. Here the blade hos been 
ot a right angle so that a # 
may be cut from a thick piece of stock 


21 Reverse the blade in the frame to 
cut off small, hard-to-get-at stock 


Oversize Die Held in Diestock by Specially Made Adapter 


WHEN you must cut an odd-sized thread and the only 
available die for the job is too large to fit in a standard 
diestock, the adapter shown in Figs. 1 and 4 will hold it in 
place. Chuck a short piece of bar steel, as shown in Fig. 
2, and bore it to take the die snugly, without binding and 
without shake, Reverse it in the chuck, as in Fig. 3, and 
turn the opposite end down to fit in the diestock. Drill 
and tap a hole in the side of the larger end to take the 
setscrew that holds the die in place. Countersink a dim- 
ple in the side of the smaller end to receive the nose of the 
diestock setscrew. To use, place the die in the adapter 
and the adapter in the diestock and tighten both of the 
setscrews securely.—C. W. W. 
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——_NEW SHOP 


SHORT LENGTHS OF TUBING slipped over 
a guide bar can be fed into a lathe through 
the headstock as easily as long pieces. Push 
the foremost piece through the collet with 
more of the same tubing on the guide bar, 
and when the first piece is chucked, remove 
the bar and the remainder of the tubing 
until the next piece is to be inserted. Scrap 
bar stock can be pushed through a long pipe 
in the same way.—W. H. MCCtay. 


COLLET- CONTROL HANDLE 
Senap TUBING ; 


GUIDING BAR 


A DIAL GAUGE can be 
used to check recesses, 
inside holes, behind 
blockings on faceplates, 
and in other inaccessible 
places simply by the ad- 
dition of a 1/16" drill- 
rod extension to lengthen 
the relatively short spin- 
die of a standard gauge, ASusrNe 
as shown in the drawing 

at right. 

‘The drill rod is adjust- 

able as to length, sliding 

in a sleeve by means of 

which it is held to the indicator-gauge spin- 
die, Thumbscrews at either end of the 
sleeve permit the necessary adjustment to 
reach the surface to be tested. A set of 
rods of various lengths can be provided. 
Some may be straight and others bent to 
shape to suit the particular jobs you have 
in hand.—A. E. CHARTERS. 
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HARD-TO-CHUCK WORK is handled effi- 
ciently in the lathe by clamping it in a small 
drill vise first, and then mounting both the 
drill vise and work in the four-jaw chuck, 
as shown above. Small-diameter rods can 
be held parallel to the face of the chuck, or 
long, thin, oddly shaped parts that cannot 
be chucked alone may be mounted firmly, 
‘Tape the vise-screw handle to the chuck 
body to keep it out of the way.—C. W. W. 


LATHE DOGS for work of large diameter 
may be fashioned from heavy strap iron, as 
shown below. Shape the piece in a vise 
around stock slightly smaller in diameter 
than the work, bend up the ends, and drill 
them for a clamping bolt—J. S, MorRet, 


ACCURATE INDEXING is possible in the 
lathe with the aid of a flat steel spur gear 
about 3/16” thick having 180, 360, or some 
other number of teeth readily divisible into 
equal parts. Bore the gear to fit the spindle 
nose and clamp it behind the chuck, or bolt 
it with the work to the faceplate. 

Make an index bar from %;" diameter drill 
rod, bending the tip at 90 deg. and filing it 
to fit between two gear teeth; then clamp 
the bar to the lathe so it will exert enough 
pressure to eliminate backlash. Mark off 
Positions on the gear, using dividers to 
count teeth—J. C. MAGEE. 
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‘YOU went into your hardware store 
for a bolt for a special job, would you 
be able to name the bolt right away, or 
would you have to describe it or tell the 
dealer how you wanted to use it? Below 
are shown 10 screws and bolts that 
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——-IDEAS THAT SPEED VICTORY: 


PLYWOOD OR COMPOSITION BOARD 
of standard sizes may be sawed lengthwise 
or across in this jig. A portable power saw 
is mounted on a square angle-iron frame 
that is cradled in another frame. This 
second frame is rectangular, being just wide 
enough to take the first one and somewhat 
longer than the width of the sheet to be cut. 
It has wheels that run on two parallel rails 
along the length of the sheet. C. Derho, a 
worker at Northrop Aircraft, Inc., Haw- 
thorne, Calif, who developed the jig, is 
shown, below, ripping with it. When he 
wants to crosscut, he locks the wheels, 
thereby securing the larger frame, and 
turns the smaller frame and saw a quarter 
revolution to the right. The long sides of 
the larger frame then become the tracks. 


RIVET SORTERS, now fairly common, are 
interesting if they are, like this one, particu- 
larly ingenious. The rivets are put in the 
top hopper. Falling through it, they land 
head uppermost in a curved runway where 
they are inverted by traveling around the 
inside of the curve. ‘Then they slide down a 
slotted extruded-metal slope. When a rivet 
reaches a slot into which it can fit, it falls 
through into a removable receptacle. The 
sorter is vibrated by a compressed-air oscil- 
lator to keep the rivets in motion. 


MAGNESIUM SHEET 
is now cut, by a new 
method, in one third the 
time formerly taken, 
‘The blank sheet, Fig. 1 
at the left, is scribed, 
Fig. 2, and placed in a 
power brake, Fig. 3, 
with the scribed line 
down. When pressure is 
applied directly above 
the line, the sheet 
breaks clean and true, 
as in Fig. 4. The meth- 
od was devised by Stan- 
ley Carroll, of Northrop 
Aircraft, Inc. 


SCALE MODELS of the 
new Victory ship are 
used by instructors at 
the California Ship- 
building Corporation, of 
Los Angeles, to famil- 
iarize workers with the 
vessels and rigging. 
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Ir you have a large, fairly heavy 
rug that is ready for discarding, or if 
you can get one, you can set up an arch- 
ery range in your back yard or drive- 
way. Hung 12" from a wall on brack- 
ets, as indicated at the right, the rug 
will break the force of arrows that miss 
the target and keep them from being 
damaged against the wall. 

‘The rug may be hung inside a garage 
at the back, if desired, and the arrows 
shot through the open door to add 
length to a driveway range. If you can 
get two rugs, hang one about 12” in 
front of the other for additional protec- 
tion.—RUTH M. LUTHER. 


Tock the rug to I" by 3" stock, 
rt screw eyes near the end 
hang it about 12" off the wal 


Simplified Template Helps in Fitting Storm Sash Quickly 


For starting screw holes in window 
framies and the storm sash and screens to 
be fitted, I find a small template made of 
scrap plywood or other stock ideal. In use, 
the marking guide is placed against the 
outside edge of the sash, as shown at the 
left, and on the inside of the window frame 
to locate screw holes for the mating hook, 
Use it on one side and then the other.- Bore 
%” diameter holes in the template, locating 
them in the exact position of the holes in 
the hangers. Using the gadget, I dressed 
and fitted 19 screens and 19 storm sashes on 
my home this year with a minimum use of 
the ladder.—FRANK J, SCHMITT, 


WINDOW FRAME 


— I 
5 STORM SASH 


Inside Kennel with Exit to Outside Keeps Dog Comfortable 


WueN it is desirable to limit the range of 
‘a dog, this housing setup assures the dog’s 
comfort in all kinds of weather. It is easy 
to clean and may be installed in a studio, 
workshop, or garage, and also may open on 
a fenced-in exercising run. 

Space under a stor- 
age closet can be util- 
ized, as shown. If the 
heat source in the room 
is at one side, add the 
screened front so the 
dog can get direct heat 
in cold weather. Such 
an extension front will 
add to the dog's con- 
tentment by permitting 
vision of the activities 
in the room. 

A weighted canvas 
flap, under which the 
dog can nose its way in 
or out, closes the out-_ 
side doorway against 
the weather. The hinged 
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wooden door may be shut at night and on 
extremely cold days. 

For the setter in the photo, the doorway 
was made 12” by 20”, the space under the 
closet 30” by 30”, and the extension 15” by 
30". The height was 27”.—J. M. 
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Pointers on Using a Corn Picker 


By E. W. LEHMANN 


of Agricultura! 
sity ef Minos 


NE man with a two-row tract 
driven corn picker can harvest in a 
few days and with comparative ease 

a crop that might require weeks of arduous 
hand labor. With no other help, he operates 
and controls the tractor, the picker, and a 
wagon in which the husked corn is collected. 
If necessary, the picker can be worked night 
and day to harvest the crop while good 
weather lasts and early enough in the fall 
to minimize loss. 

In spite of this, however, U. 8. Depart- 
ment of Agriculture reports show that more 
labor is expended on harvesting the corn 
crop than all other crops. This is because, 
even with a labor shortage and the ranking 
of corn as America’s most important crop, 
much is still harvested by hand, a condition 
that causes some farmers with power-oper- 
ated planters and cultivators to grow more 
corn than they can pick. 

It is doubly necessary this year when corn 
is so badly needed to keep at the peak of 
efficiency those corn pickers that are in 
operation. This is simple enough if a farm- 
er gives a little time to maintenance. 
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Corn pickers are of two general types 
one mounted or “pushed” and the other 
tractor or team-drawn—and both kinds in- 
clude single and double-row pickers. Some 
pickers are equipped with an overhead tank 
into which the corn is discharged, while oth- 
ers pull a wagon behind or alongside. 

What a picker does is pick the corn, husk 
it without shelling, that is, without removing 
kernels from the cob, separate it from chaff, 
and deliver it to the wagon or tank. It gath- 
ers the stalks into snapping rolls by means 
of gatherer points and chains, snaps the ears 
from the stalks in the snapping rolls, husks 
the ears in husking rolls, discards husks and 
silks with the aid of a fan and screen, and 
delivers the ears through an elevator. Some 
late models are equipped with a slatted con- 
veyor under the husking rolls to separate 
shelled kernels from trash. An air blast 
blows trash out, and the shelled corn drops 
through the grate to be elevated into the 
wagon or tank with the ears. 

In operating a picker, keep the machine 
tilted so the gatherer points will be close to 
the ground and the gatherer chains will pick 
up stalks that are lying down or leaning and 
guide them into the snapping rolls. Run the 
gatherer chains with the flat side of the 
lugs next to the corn, see that lugs on the 
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This tractor-drawn, double-row picker delivers Gatherer chains ore at A ond 


clean ears through’ the elevator to the attached 


sprockets at C, sno} 


agen, Corn enters between the gatherer points tellers ot D, and the roll adjustment of 


outer chain are midway between those on 
the inner chain, and adjust the tightener to 
maintain proper tension. To conform with 
ground conditions, raise or lower the gather- 

joints by moving the hinge plate into the 
desired set of adjustment holes. 

For small corn and for heavy, damp corn, 
set the snapping rolls as close together as 
possible without allowing them to touch. 
This prevents shelling, which can be caused 
by the rolls being too far apart. When corn 
is dry, the snapping rolls should be some- 
what further apart. 

‘The snapping rolls should carry the stalks 
through without uprooting them and must 
not be allowed to get out of time when they 
are replaced after having been removed. 
Keep the bearings well oiled, especially those 
close to the ground, for the latter are sub- 
ject to considerable wear. Insert steel pegs 
on snapping rolls that have worn too smooth 
to pull stalks and trash through. 

Husking rolls also work in pairs, and one 
of each pair is provided with husking pegs 
that loosen the husks. Worn or broken pegs 
should be replaced, but if the husking rolls 
shell too much corn, some of the pegs may 
have to be removed. 

‘Timing of husking rolls is correct when 
the flat surface of one roll meets that of the 
other exactly and when the husking pegs fit 
into their small pockets on the mating roll. 
Tension springs permit objects to pass 
through the rolls without breaking them, 
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and they should be tightened if the corn 
goes unhusked, but avoid excess tension. 
Agitators distribute the ears evenly and 
line them with the husking rolls, Raise the 
agitators when picking corn with large ears 
and lower them for small ears. Insure clean 
husking by keeping enough compression on 
the ear retarders, but remember that too 
much compression may cause shelling. 
‘The husks are carried out by a husk con- 
veyor, and the clean ears pass from the 
husking rolls to an elevator hopper that is 
large enough to hold the surplus corn de- 
livered to it when the elevator is stopped for 
changing wagons or turning. A safety clutch 
is provided for the elevator drive to prevent 
the breaking of chains and other parts if the 
elevator becomes clogged. When such clog- 
ging does occur and the clutch is thrown out 
by the added load, the operator should stop 
the picker at once and locate the trouble. 
For best results in picking corn, operate 
the machine at a uniform speed, center on 
rows as nearly as possible, and drive care- 
fully. A speed of more than 600 r.p.m. may 
be one cause of shelling. Preventive main- 
tenance should be practiced by checking the 
entire machine frequently for loose bolts, 
setscrews, and cotter pins, and by carefully 
lubricating all bearings and moving parts in 
accordance with the maker's instructions. 
To avoid accidents, never make adjust- 
ments or lubricate any part while the picker 
is in motion. Picker rolls have maimed many 


POPULAR SCIENCE 


are husking rolls in a one-row 
adjustable compression springs 
the foreground just above tH 
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wusk conveyor 


TeecDMPRESSION SPRINGS 


Ballast for Farm Machinery 


‘TRACTORS, disk harrows, and other 
cultivating machines are often too 
light to work hard soil satisfactorily. 
If you can't obtain the metal weights 
often used to correct this, try adding 
ballast in the form of thick concrete 
disks that are bolted to the wheels or 
secured to the machines with chains. 
‘They may be formed by using a dis- 
carded wheel rim and a bucket for the 
molds. Short lengths of pipe, cast into 
the ballast weight, provide holding- 
bolt holes.—Bruce MACINTOSH. 
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a luckless farmer who failed to heed this. If 
shields or guards are removed in servicing, 
put them back before starting the machine. 
Check safety clutches occasionally to be 
sure they function. A slip clutch that is too 
tight gives no protection. Mounted pickers 
have been known to catch fire from trash 
accumulating on or near the exhaust mani- 
fold. A metal sediment bulb on the tractor 
carburetor is a good safety precaution. 

As soon as harvesting is completed, the 
picker should be put in a shed and thorough- 
ly cleaned of dirt, caked grease, parts of 
stalks, husks, and silks. Then grease all 
bearings thoroughly to prevent accumula- 
tion of moisture during the winter and 
spring. Remove all roller chains, wash them 
in kerosene, dip them in clean oil, and wrap 
them in heavy paper or burlap to keep out 
dirt. Oil the remaining chains and the 
sprockets and rolls with heavy oil. Be care- 
ful not to get oil on rubber rolls because it 
may cause deterioration. If the picker has 
rubber tires, block it up and deflate them. 

Finally, check the entire machine for 
badly worn and broken parts in time to 
replace them before the next harvest. 


‘You can quickly convert the body of 
‘a stock-carrying truck or trailer into 
a grain-tight box by making inserts 
of wood that are the same thickness 
as the sides of the body and as wide 
and long as the space between the 
sideboards. Install two cleats on each 
insert between each body upright. 
‘These may be made of 4” by 1” strap 
iron, bent as shown, or of wood. When 
they are vertical, they hold the in- 
serts in place. When they are hori- 
zontal, the inserts may be quickly and 
easily removed.—RALPH STEIDER, 


191 


BROOT 
HOLDER 


Rubber bands or a couple of turns Attached near an inside corner of | Corrugated cardboard cut into 
of cord will provide hangers with a vanity drawer, a common broom strips ond glued near the back 
anchors to keep dresses and slips holder prevents tipping over ond of a gupboard or plete rail will 
from sliding off them at the ends spilling of a bottle of nail polish hold dishes on edge with safety 


lade cut 


Id 


made from o winds! 
.A glass scraper det 
rotor blades forms @ conve 


making three of 
extend through the ou 
hole in the inside le ent 
in. The strap 9. Any 
16" by 24” tray may be used, or make one os shown 


WINDSHIELD. 

WIPER BLADE Several ice cubes in o shallow dish will make on 
excellent moistener for the glue on the flaps of 
envelopes, expecially when many have to be sealed 
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PAINT FIRST BOARD 
OF SIDING 


ing the bottom siding board the same color 
‘as the floor of a porch will often help preserve 
neatness, Marks from scuffed shoes and streaks 
from washing the porch won't show up +0 quickly 


Plone for your curent project from the poges 


POPULAR SCIENCE or a 
ped In a trousers hang 
ing 


Numbers ji 9 screens ond 
storm soshes can be put on with 
rubber stomps dipped in house 
point. They won't show on the 
outside of the screens ond, if 
small, side. 
‘After using, clean the stamps 


RUBBER 
STAMP 


ni 


[> ——__ SCREEN 
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workbench clear. Clip 
‘opened at the desired poges 


of Bent over the edg 
be on the insids 
‘ena nail at wire screening ser 


Ordinary rubber-headed tacks or 
upholsterer's nails having large 
round heads prevent the bunching 
‘of clothes on a clothes pole in 
if driven the 
ot intervals. This keeps 
s neat and easy to take out 


strainer. Water forces | 


EXTENSION-CORD 
LAMP GUARD 


ao re 


Cotter pins of various sizes con 
be bent to the shape shown below 
for ure in replacing broken key 
clips in a leather key container, 
or as key rings or belt cl 
hold key’ rings, Lorge 

clio hold smali tools on a belt 
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Extension Rack for Sheet Music [ij 


Is Attached to Grand Piano 


STRAP IRON 


MADE this removable music rack to fit 
‘on my grand piano. It holds music closer 
to the player's eyes than does the regular 
rack, and is ideal for children and near- 
sighted persons. A clamp, riveted to an 
angle brace, and two brackets support it 


on the piano. Horizontal legs on these pieces 
just fit over the front lip of the sounding 
box. The angle between the upright and 
the horizontal legs is about 85 deg.—so 
music won't slide off. All metal touching 
wood is felt-covered.—PAUL PACTOR, 


Simple Stand Supports 
an Outboard Tool Rest 


DEPRIVED of an outboard tool- 
rest stand by wartime priorities 
and restrictions, I improvised 
one, as shown above. Using a 
small box as a form, I poured 
a concrete mix around a 4” by 
4” upright. Then I drilled the 
upright to take the tool-rest 
hold-down bolt.—K. M. MARTIN. 
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Unit Cleans and Stores Paintbrushes 


HE construction of this paint- 

brush cleaner and rack is shown 
clearly in the drawings and pho- 
tograph. Remove the handle from 
the bottom can. Cut a 114” hole in 
one side and solder a screw-top jar 
ring over it. This ring lies below 
the hole in the casing and holds the 
lower half of an ordinary soup can. 
Fill the top container with three 
parts of lacquer thinner and one of 
alcohol. Clean your brushes in the 
small can, pour the cleaner into 
the bottom container, and set the 
can back in place to prevent evap- 
oration. Use the cleaner over and 
over, straining it back intothe top can 
through cloth.—NEIL STILLMAN. 


After cleaning the 


brushes, wipe them 
with @ tog and rack 
them as shown above 
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SAILING A CARDBOARD BOAT in a pan 
of water without touching or blowing on 
it may seem impossible, but it can be 
done. Slit the stern as shown in the photo 
below; then when you float the boat, put 
a drop of soapy water in the slit, and it 
will shoot ahead as if by magic! The soap 
lowers the surface tension of the water 
behind the boat, and the greater tension 
in front pulls it forward. 


PICKING A NAME BLINDFOLDED trom a 
bowl is easy if you train your fingers to “see” 
the right slip. Divide a square of paper 6” by 
6” or smaller into nine parts by folding it 
twice in each direction. Write a name on the 
center square, tear the paper along the folds, 
and put all nine slips into the bowl. Blind- 
folded, you can pick the right one every time. 
Simply feel the edges of the slips—the only 
one to have four rough edges will be the one 
you want! 


WHEN YOU OFFER a friend a cigarette 
from a pack, you can astonish him by 
making it appear to rise of its own ac- 
cord. You need a pack with a cellulose 
wrapper. Put one cigarette between the 
wrapper and the pack and, without let- 
ting your finger be seen, press on the 
wrapper. Hold the pack at an angle. 


IF YOU'D MAKE A HIT, pretend to bend 
one of your hostess's spoons to demon- 
strate the “flexibility” of modern metals. 
Then quickly “unbend" it before she 
faints! Close both fists over the handle, 
with the little finger hooked under it, as 
shown at right, and pretend to bend 
against the table. The illusion is perfect. 


THIS SHELL GAMC is in reverse. You 
can pick out the coin under the shell! 
Use a half dollar and milk-bottle caps, 
or another coin and caps slightly 
larger than its diameter. Turn your 
back while a friend covers the coin 
with a cap. The trick is to have a hair 
fastened unnoticed to the underside of 
the coin with wax so it will stick out 
under the cap! 
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Set on a goblet, this skull with 
@ hinged jaw rapped out "spirit 
messages to spellbound audiences 
of two generations ogo. It is 
port of the Levassor collection 
of magical effects now owned by 
John Snyder, Jr, shown below 
with @ similarly performing hand 
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Wes is indeed one of the ancient arts. It is 

mentioned even in the Bible, which records the 

MW meee of the Egyptians to imitate with magic 

the miracles of Moses, and we have accounts, too, of the 

magicians of ancient Greece and Rome astonishing audi- 
ences with optical illusions. 

But it was the latter half of the nineteenth century 

that saw the golden era of stage legerdemain begin, fol- 

lowing such inventions as that by Maskelyne in 1863 of 


ke these fred blonts to help the old-time, magicians moke 
vonis| 
in them would inexplicably appear in vases at which they were fired 


“spirit bell” (loft below), 
its clapper mysteriously rising and folling. It was made in Germany. 
Picked cords appeared on the stor (right) as a deck was thrown at it 


Onlockers’ questions were answered by the 
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the wooden cabinet in which a person could 
be made to vanish. And it was in the early 
1900's that Harry Kellar, Harry Houdini, 
and Howard Thurston flourished as succes- 
sors of Herrmann the Great. 

One of the finest collections of magical 
effects gathered during this period was that 
of Louis E. Levassor, who brought together 
some 5,000 items from all over the world. 
He exhibited them from 1910 to 1925 to 
many of the most famous exponents of the 
art, including Houdini and Thurston. 

Some of Levassor’s prized pieces are 
shown in the accompanying photos. The 
four cabinets in the photo below contain 
only a part of the collection which, after 
the death of Levassor’s widow, was pur- 
chased intact by John Snyder, Jr., of Nor- 
wood, Ohio, a magician in his own right 
who now produces equipment for other 
magicians (see P.S.M,, Sept. ’44, p. 188). 

Among the items that spellbound audi- 
ences of two or more generations ago is 
skull with a hinged jaw that raps out 
“spirit” messages while on an upturned 
goblet, seemingly beyond the control of any 
mortal hand. A “spirit hand” and a “spirit 
bell” perform similarly. 

One of Levassor's effects, a card star, 
dates from before 1880. Five selected cards 
appear magically on the arms as a complete 
deck is thrown at the center disk. Most in- 
genious is a magic spider on a web of gold 
braid that turns on a hidden axle. A picked 
card, replaced in the deck, magically grows 
little by little into view as the web spins. 


HUGE COLLECTION SHOWS CONJURING DEVICES 
USED BY STAGE MAGICIANS OF YESTERYEAR 


k, appeared little by 
in the grasp of the spider 


Even to 
those now in on the secret, the effect is magical 


coming wi 


These four cobinets, built by Snyd 
hold port of the Levassor collect 
ond vases were used to produce vanished articles 


MAGIC WOu CAN MAKE 


1 DEFY GRAVITY with this 

variation of a common 
trick. Rub the mouth of a 
ridged tumbler on emery 
cloth to get a rough, plane 
surface and drill a hole with 
a brass tube and valve- 
grinding compound, as 
shown at left. Hold your 
thumb over the hole, fill the 
glass, cover it with the pre- 
viously dampened cardboard 
and celluloid, and invert it. 
‘The water won't spill. Now 
slide the square off, leaving 
the invisible disk. The glass 
stays full. Then, over a sink, 
utter amagicword,move the 
thumb, and theglass empties. 


2 TO ASSEMBLE A T from four 
pieces, as shown in the draw- 
ing, requires more concentration 
than you would believe. Saw the Kn, 
T out of 3/16" wood stock as indi- BE SAE EEN 
cated, making all edges straight, puzZLe 
and’ drill each piece to fit over a 
peg in a companion 7 that serves 
as an ornamental base to hold the 
puzzle when {t isn’t in use. 
Enamel the base and each piece a 
different color, or shellac them. 
In the latter case, vary the grain 
to avoid giving away clues. 


3 HOW TO REMOVE THE CORD 
from the slit leather strap is a 
real brain teaser that will make 
most of your friends give up. 
‘Then they will feel foolish when 
you show them how simple it is. 
Of course, you pull the %”" wide 
leather strip through the %” hole, 
and don’t try to force the %” but- 
tons through! Use a strong, pli- 
able leather, and dress it occa- 
sionally to prevent drying out. 


4 ODDLY BENT LOOPS joined 

as in the bottom drawing pro- 
vide an interesting problem when 
you try to separate them. Make 
them of coat-hanger wire, and 
have bend A small enough to fit 
into loop B. To solve, slip A into 
B as shown, work spiral C through 
A, and draw A back through B. 
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Revolving Board Creates Variety of Designs 


INTRICATE designs that will be pleasing 
to the budding young artist, or will be of in- 
terest to any boy or girl, are possible with 
this modern version of a device that once 
fascinated our grandparents. 

Plywood or board that’ will not warp 
should be used for the table and for the top 
section glued on pulley C, but solid stock is 
preferable for the pulleys themselves. A 
method of turning the three pulleys at one 
time on the faceplate is shown below. 

Mount the pulleys with washers next to 
the table and under the heads of the pivot 


screws in A and B. 

Drill the hole clear 

through the knob on 

B so the knob will turn, The holes in A 

are all at different distances from the center. 

‘A heavy rubber band makes a good belt. 
Spring wire is required for the yoke 

holding the pen. The U should be bent as 

shown to form a spring clamp. Wind the 

ends on the wire guide tight enough to bind 

when spread slightly, yet not so tight as to 

prevent sliding when the position of the pen 

is to be changed.— JouNn W. DEAN. 


OAT-HANGER WIRE 


Novel Cone on Diamond-Shaped Track Appears to Run Uphill 


Here is an amusing contrivance that will 
puzzle your friends by its apparent defiance 
of gravity. When placed at either end of 
the diamond-shaped track, the double cone 
will immediately roll to the center, seem- 
ingly going up the incline. 

‘What happens, of course, is that the cone 


DOUBLE CONE ACTUALLY! 


cous Bowne | 
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actually rolls downhill, since it is actually 
at its lowest point when at the widest part 
of the diamond, but the illusion is amazing. 
Take care in turning the cone so no flat 
spots will act as brakes. The original shown 
here was made by boys of the Metropolitan 
Junior Achievement, of New York. 
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CAN THAT 
FLASHLIGHT 
BE FIXED 


By HAROLD P. STRAND 


old flashlight away just because it 

doesn't work. Now that we have be- 
come accustomed to conservation, even if 
replacement of some articles is growing 
easier, a lot of satisfaction can be derived 
from repairing things we would once have 
discarded. 

Like any other mechanical object, a flash- 
light can be serviced if you know what to 
look for. Some repairs are a simple matter 
of adjustment; others may be more difficult; 
but in no case are expensive materials or 
tools required, and in any event it is fasci- 
nating for the craftsman to hunt around and 
finally spot the defect. 

Prewar flashlights all operate on the same 
general principle whether they have metal 
or f¥er cases, and even the newer plastic 
ones, though differing somewhat in con- 
struction, follow the same general lines. 
Metal cases, being able to conduct electric- 
ity, carry current from the end of the lower 
battery cell through the large spiral spring 
in the base cap to one side of the switch, 
which may be either an electrical or me- 
chanical type, as illustrated at A and B in 
the drawings on the facing page. Fiber-case 
flashlights (C in the drawing) may have 
either type of switch, but the plastic models 
(shown at D) usually are mechanical. 

‘A brass strip inside the case connects the 


Ta is no reason for throwing that 
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second side of an electrical switch to the re- 
flector, as shown, and in a metal case a 
piece of fiber insulates it from the case. This 
insulation is unnecessary in a fiber case. The 
lamp screws into the reflector, and its center 
contact touches the positive terminal of the 
top battery cell. Pushing the switch com- 
pletes the circuit. The mechanical switch 
operates by sliding the brass strip, making 
or breaking the connection when the strip 
touches or is pulled away from the metal 
reflector. 


Regardless of the type of switch, the re- 
flector is insulated from a metal case by a 
fiber ring to keep the lamp from lighting 
except when the switch is closed. This is 
unnecessary in a fiber or plastic case, 

‘The first step in servicing any flashlight 
is to test the lamp and battery cells. With a 
piece of bare copper wire wrapped around 
the base of a lamp to form a screw socket, 
touch the center contact of the lamp to the 
positive (top) terminal of a battery cell and 
the other end of the wire to the bare lower 


BRASS STRIP 
RIVETED TO. 


- TESTING ELECTRICAL SWITCH | 


end of the cell, as in Fig. 1. If both lamp 
and cell are good, the lamp should light. To 
make the test, you must know, of course, 
that at least one is good at the start, so be- 
gin with a lamp from a working flashlight 
or have a dealer make the tests if you fail 
to get a light with any combination. 

‘A lamp rated at 2.2 to 2.5 volts is correct 
for a two-cell case and should light to about 
half its usual strength on a single cell. If 
the light is dimmer than this, the cell is 
weak, and if the lamp does not light, the cell 
is dead. Three-cell flashlights require 3.2 to 
3.8-volt lamps, and they light very dimly on 
a single cell, but for test purposes, if one 
lights at all, it and the cell can be assumed 
to be good. Use the correct lamp when re- 
assembling the flashlight, for a 3.8-volt lamp 
will not light at full strength in a two-cell 
case, while a 2.5-volt lamp will light bril- 
liantly in a three-cell case but will soon 
burn out. 

If good cells and a good lamp won't make 
the flashlight work, check all points of con- 
tact beginning with the spring in the base 
cap, removing this part and cleaning it of 
corrosion with emery cloth, as in Fig. 2. 
Many plastic cases do not have a base cap 
that can be removed, in which case the 
spring may be cleaned with an emery stick 
of the kind used for manicures or with a 
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disk of emery cloth cemented to a dowel. 

Should the flashlight still refuse to work, 
remove the lens cap and reflector and clean 
the brass contact strip (Fig. 3) and the re- 
flector (Fig. 4) with fine sandpaper to as- 
sure a good contact. Examine the fiber in- 
sulation between the contact strip and a 
metal case (Fig. 3), and make adjustments 
or provide a new strip of fiber if it does 
not insulate properly. 

‘Try out the switch and note whether the 
brass strip slides or remains fixed. If it 
moves, it is mechanical in action, and the 
should be adjusted to clear the reflector 
when the switch is in the back position and 
to touch when pushed forward. The end of a 
strip that does not move—which indicates 
an electrical switch—should be adjusted to 
make firm contact with the reflector at all 
times. 

‘Some flashlights take lamps that have a 
flange instead of a screw base. The flange 
is held between two parts of the lamp re- 
ceptacle, which must be unscrewed, as in 
Fig. 5, to release the lamp. Both the metal 
surface inside this receptacle and the spring 
should be cleaned for good contact. The 
spring may require adjustment to touch the 
center contact on the lamp base. Flanged 
lamps can be tested in the wire socket used 
for those with screw bases. 

If a faulty metal-case flashlight goes on 
and off without operation of the switch, 
there may be breaks in the insulating ring 
around the reflector. This should be examined 
in any case when a metal flashlight is being 
serviced. Two turns of 1%" wide adhesive 
tape around the edge of the reflector (Fig. 
6) can be used to replace the fiber. Press 
the tape down smoothly all around and ap- 
ply two coats of shellac. 

‘A broken or badly fitting lens can also be 
responsible for a short circuit. The lens ring, 
when screwed down, is supposed to hold the 
lens and refiector in their correct places, 
and if the lens does not fit properly, it may 
allow the reflector to shift and either touch 
the brass contact strip on a mechanical 
switch or pull away to where contact cannot. 
be made. In either case, replace the dam- 
aged lens. 

If you have put your flashlight away with- 
out removing the discharged cells—a piece 
of carelessness that may result in perma- 
nent damage to the case—you may find that 
chemical action has caused the cells to swell 
so that they cannot be readily removed. Cut 
a 10” length of hardwood dowel about 1” in 
diameter and use it to drive out the cells, as 
shown in Fig. 7. They may start hard, and 
in some cases you may not be able to drive 
them out. An old auger bit can be tried as a 
last resort, but care must be used to avoid 
damage to the contact strips inside the case. 
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Once a hole is carried through, the cells can 
‘be pushed out easily. 

Clean the inside of such a case with sand- 
paper on a round stick to remove all corro- 
sion, Then wipe inside with a rag soaked in 
bicarbonate of soda to neutralize the acid 
effect of corrosion, Let the case dry before 
putting it back into service. 

If the brass contact strips have been dam- 
aged by removal of the cells or by corrosion, 
cut new strips from .010” sheet brass. £ol- 
der the ends to the points originally riveted 
or use new rivets or eyelets. 

Mechanical switches rarely get out of or- 
der, but sometimes electrical-switch con- 
tacts won't touch or a contact spring breaks. 
Removing a switch is difficult and replace- 
ment is as hard, but both can be done, Test 
the switch first by connecting it in a bell 


circuit as shown in the drawing on the fac- 
ing page. If the switch is all right, the bell 
will ring when the button is pressed. 

‘Use a thin, sharp chisel (Fig. 8) to cut 
the rivets holding a faulty switch, taking 
care not to damage the case or the switch 
flange. The bronze-alloy contact spring on 
the inside of most electrical switches will 
have to be replaced if it is broken, but in 
most cases the tension can be adjusted by 
bending the spring with tweezers, as in Fig. 
9, so it will make contact with the eyelet 
holding the contact strip as shown in the 
drawing. 

To replace the switch, insert new rivets 
and head them on a short length of 1” pipe 
or bar stock used inside the case as an anvil. 
‘Test the switch in the bell circuit to see that 
the repair is satisfactory, 


Switch at Bench Controls and Reverses Split-Phase Motor 


Eyelet Soldered to End 


‘WHEN wires are to be connected 
to bolts and removed occasionally, 
as required in experimental radio 
and electrical work, metal eyelets 
on the ends will be a convenience. 
Brass eyelets of the kind carried by 
stationery stores serve admirably. 

Solder the end of the wire, if it is 
in strands, loop it to fit around the 
eyelet, and crimp the eyelet with a 
machine like that shown in the 
photo or with a blunt-nosed center 
punch or any round-nosed tool that 
will spread the metal around the 
wire. For absolute certainty of con- 
tact, coat the eyelet and the wire 
with solder.—Ww. E. B. 
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SMALL A. C. motors having separate leads 
brought out for the starting and running wind- 
ings, or with terminal posts connected to each 
separately, can be controlled and reversed at the 
bench with one of the two switch connections 
shown in the drawing. 

Reversal can be effected with a double-pole, 
double-throw switch connected as in Fig. 1. A 
single-pole switch starts and stops the motor. 
Cover the live contacts by enclosing the switches 
in a metal box. 

For a neater job, build a metal control box 
or use a three-gang surface-type switch box 
(Fig. 2) and mount one single-pole and two 
double-pole toggle switches in it, connecting 
them as in Fig. 3. The single-pole switch con- 
trols the motor and the other two the direction. 
To prevent blowing a fuse, pivot a metal arm as 
shown so moving one double-pole toggle will 
move the other to the opposite position, 


of Wire Is Useful in Radio Work 
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RECORDING BATTLE SOUNDS is possible with 
portable field equipment operated in synchro- 
nization with a 35-mm. camera. The apparatus, 
including camera-motor, film, recorder, acces- 
sory, and battery units, is carried in six cases, 
the largest 10” by 13” by 26”. Complete, it 
weighs 392 Ib. It was developed, on request 
from the U. 8. Army Pictorial Service, by Wes- 
ley C. Miller, M-G-M engineer, and others in the 
Academy of Motion Picture Arts and Sciences. 


nels on the lid of the 
h houses all operating 
shown directly above 


With portable «: Above, top, the control 
‘Army ‘cameramen can record battle and other recorder unit (center), 
sounds in synchronization with their front-line movies parts. Another view of 


VEST-TYPE WALKIE-TALKIES adapted from developments 
in radio for the armed services have been designed by the 
Police and Emergency Communications Section of RCA 
Victor. Two-way communication between foot and traffic 
policemen and their headquarters is expected to be im- 
proved by new circuits, tiny tubes, and better antennas, 


A NEW TUBE TESTER 
housed in a carrying case 
measuring 6” by 13” by 
144%” and weighing only 
12% Ib, has been devised for 
simple and speedy opera- 
tion. It handles a wide va- 
riety of tubes including 
midgets and all acorn types, 
and has a filament-voltage 
testing range of from 1.1 to 
117 volts. Lever switching 
controls each tube prong. 
‘The tester is made by Radio 
City Products Co., New York. 
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Servicing Your Radio 


WHEN THE VOLUME CONTROL of a small 
A.C.-D.C. receiver becomes inoperative, it 
may be found difficult to obtain a replace- 
ment with a built-in switch. If so, an ordi- 
nary volume control may be installed and 
the broken side of the supply line inside the 
set soldered together and taped. 

To provide a way to shut off the receiver, 
the conventional plug may be removed and 
the two cord leads soldered, as shown below, 
to the interior socket contacts of a plug-in 
night light equipped with a switch. The 
covering over the insulation should be taped 
down neatly, after which sealing wax may 
be poured into the socket. Such a switch 
control is convenient only when it can be 
plugged into a waist-high receptacle. Its 
current-carrying capacity limits it to small 
table sets and the like, 


AN ADDITIONAL SPEAKER of the 
permanent-magnet type for use in a 
kitchen, bedroom, or basement shop 
may be connected to your present re- 
ceiver, as shown at the right, by plac- 
ing a single-pole double-throw switch 
near or on the set. The switch may be 
a telephone-switchboard key or one 
of a similar type that provides good 
contact, or it can be a double-pole 
double-throw switch with only one 
side used. A jack for headphones may 
be installed similarly. 

The operating switch cuts off one 
speaker and turns on the other. If pos- 
sible, use a switch that cannot leave 
both circuits open.—FRED PRESTON. 


FREQUENCY-TEST RECORDINGS are 
available for spotting circuit and apparatus 
resonant peaks in a phonograph and show- 
ing up defective pickup units. They are 12” 
records for use on standard equipment. 
RCA Victor has one that sweeps slowly 
from 10,000 to 40 cycles with signal clicks 
to mark even thousands and hundreds. Co- 
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BROKEN DIAL CORDS and those on point- 
ers can be replaced with heavy fishing line, 
such as 18-Ib. test line, as shown above. The 
new cord may be kept pliable, and made to 
last considerably longer, by lubricating it 
with petroleum jelly at points where it 
passes through grommets or rubs against 
another part of the receiver.—W. E. B. 


lumbia has several recordings of single-tone 
frequencies. One gives even thousands, hun- 
dreds, and tens from 10,000 to 50 cycles. On 
another, voca! announcements identify fre- 
quency. A third has a fast sweep from 10,- 
000 to 40 cycles, then noise spectrums of all 
simultaneously from 40 to 14,000 followed 
by limited-range spectrums.—J.W.C. 
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By 
John W. 
Campbell, Jr. 


IN RADIO parlance, the circuit in a re- 
ceiver that strips incoming high-frequency 
waves of the audio impulses of speech and 
music they carry is usually referred to as 
the “detector” circuit. Actually the word 
“demodulator” would be more accurate, for 
a detector is any device that will reveal the 
presence of electro-magnetic radiation, 
whereas a demodulator separates the mod- 
ulated signal from the carrier wave. 
‘When Hertz sought by means of the first 
radio-frequency experiments to prove the 
existence of the electromagnetic waves in- 
dicated by the equations of Clerk Maxwell, 
he first had to devise a way of generating 
the radiations, The spark-gap oscillator 
answered that problem—he hoped. Hertz 
also needed a detector that would tell him 
if this theoretical electromagnetic energy 
was in fact present. The first detector was 


simply a tuned circuit, matched to the trans- 
mitter. In their earliest form, Hertz’s cir- 
cuits were similar to those shown in Fig. 1; 
when powerful oscillations were set up in 
the transmitter, somewhat weaker oscilla- 
tions were built up in the nearby detector 
circuit and a smaller arc leaped its spark 
gap. 

Stimulated by Hertz’s proof of the exist- 
ence of electromagnetic waves, other scien- 
tists discovered new ways to detect them. 
Iron filings, it was found, tended to clump 
together in the presence of radio waves, and 
would then conduct a local current more 
readily. The result was the coherer (Fig. 2), 
which was in effect a crude amplifier, since 
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RADIO DETECTORS 


it would turn on a local current when con- 
trolled by a distant signal, But it wasn’t 
particularly sensitive, 
and the filings had to 
be “decohered” or loos- 
ened up, usually by a 
clapper device, before 
it could react to a new 
signal. It was thus 
suited only for code 
communication. 

Next in order of sim- 
plicity after the coher- 
er was the crystal de- 
tector, a circuit of 
which is shown in Fig. 
3. The property of cer- 
tain crystals, notably 
galena (sulphide of 
lead), of converting 
R. F- oscillations into uni-directional current 
was discovered early in this century. Though 
devised later than other, more effective de- 
tectors, crystals had the advantage of sim- 
plicity, low cost, and fidelity. 

‘The operation of a crystal set is simple, 
‘The incoming R.F. (A in Fig. 4) is sent 
through a crystal which offers substantial- 
ly more resistance to current flowing in one 
direction than in the other. The result, as 
indicated in B, Fig. 4, is a direct current, 
still pulsating at high frequency, with wave 
amplitudes that correspond to the audio 
modulation impressed on the R.F. When 
this current is applied to a pair of earphones, 
the diaphragms cannot follow the rapid R.F. 
pulses, but they can respond to the much 
lower frequency of the change in amplitude 
of the R.F.—that is, to audio modulations, 
shown at C. 

Precisely why a galena crystal can offer 
differential resistances to A.C. has not yet 
been satisfactorily explained. Scientists 
believe that its action is related to barrier- 
layer rectification, another imperfectly un- 
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AND HOW THEY WORK 


derstood phenomenon in which certain me- 
tallic oxides exhibit the ability of rectifying 
‘AC. The plate-and-needle detector, essen- 
tially @ metal needle resting lightly on a 
metal plate, embodies this principle, as does 
the razor-blade radio shown on page 209. 

One of the most sensitive instruments 
known in the early days of wireless was the 
galvanometer. Unfortunately, it requires 
direct current; if it is fed A.C. of even mod- 
erate frequencies, the needle tries to swing 
one way on positive impulses and the other 
way on negative ones, with the result that 
it stands quite still. Before it could detect 
R.F,, it had to be coupled with a rectifier 
that would intercept half the R.F. wave. 

‘To improve the detector, the British Mar- 
coni Company called in Dr. J. A. Fleming, 
a leading English research physicist. Flem- 
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ing had already done some notable research 
for a lamp-bulb manufacturer. The car- 
bon-filament lamps of the time had a ten- 
dency to burn out at the positive end of the 
filament, due to the “Edison Effect.” Edi- 
son had reported that a hot filament in an 
evacuated tube vould retain positive but not 
negative charges—in modern terms, that it 
would give off electrons. Therefore elec- 
trons jumped from the negative end to the 
positive, carrying part of the current and 
heating the positive end by bombardment. 

Dr. Fleming’s studies of the Edison effect, 
plus his realization that the galvanometer 
would make a sensitive detector if it could 
be used with R.F. currents, gave him the 
answer—the Fleming Valve. It was a sim- 
ple diode rectifier, a heated fi'-ment and a 
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plate in an evacuated envelope, in series 
with a galvanometer and the antenna cir- 
cuit, The diode permitted one half of the 
waves to kick the moving coil, but blocked 
the opposite set of half-waves, Before long 
headphones, taken over from the telephone, 
were used in place of the galvanometer and 
found unexpectedly efficient (Fig. 5). 

Essentially, a demodulating detector is a 
nonlinear element—one that will pass more 
current in one direction than in the other— 
followed by a filter circuit. (A diode can be 
made to pass 95 percent of one half-wave 
and none of the other; a crystal may pass 80 
percent of one and 40 percent of the other. 
So long as conductivity is dissimilar, de- 
modulation will take place.) 

In the simple diode detector shown in Fig. 
5, the headphones themselves constitute the 
filter; the phone coils have sufficient induc- 
tance and capacitance to make an excellent 
RF. trap. In Fig. 6, which shows a more 
modern version of the diode detector, a re- 
sistance-capacitance filter is used instead. 
‘The condensers and resistors are of such 
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values that the condensers discharge 
through the resistors only at comparatively 
low frequencies—15,000 cycles a second or 
less—with the result that the ultrarapid 
R.F. pulses are completely smoothed out 
and only modulation remains. [Turn the page! 
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‘The diode detector is commonly used to- 
day. It can handle very strong signals with- 
out overloading, has excellent fidelity, and 
ig simple and reliable. However, it isn't ex- 
tremely sensitive, since the filter system 
imposes a load that draws power from the 
tuned circuit. This in turn reduces selectivity. 

Fig. 7 shows a modified diode detector di- 
rectly coupled with a triode amplifier. Here 
the filter circuit operates somewhat differ- 
ently; when a positive R.F. signal comes 
along, the 250-mmf. condenser C; transmits 
it freely, applying a positive potential to the 
diode plate and drawing electrons from the 
filament until the charge on the condenser 
is neutralized. This may take less than a 
ten-thousandth of a microsecond. When the 
positive peak declines to zero, the electrons 
are trapped on one plate of the condenser, 
on the plate of the diode, and on the triode 
grid. Their only escape is through the high- 


Plate Detectst, 


RRINPUT 


resistance shunt, and it takes more nearly 
ten thousand microseconds than a ten thou- 
sandth of a microsecond for the charge to 
leak away. Thus the charge on the con- 
denser can increase at radio frequencies but 
can decrease only at audio frequencies. 
Since it is applied directly to the triode 
grid, the triode plate current will follow 
A.F. modulation. 

The grid of a triode is quite capable of col- 
lecting electrons from the filament, and 
consequently can serve as a diode plate in it- 
self. In the grid-leak detector of years past, 
a single triode was used to perform this 
double function, The grid-leak detector was 
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selective, though the fidelity was not high 
and it tended to overload on strong signals. 
It is seldom used today. 

The circuit of a plate detector is shown 
in Fig. 8. The high value of the cathode 
resistance makes the grounded grid strongly 
negative with respect to the cathode, 80 
much so as to cut off the plate current when 
there is no signal. When a negative signal 
reaches the grid, practically no change of 
plate current occurs, for it’s already neal 
ly zero, Bt when a positive signal arrives, 
the strong bias is decreased and plate cur- 
rent flows. This gives the nonlinear reac- 
tion necessary for demodulation. Condenser 
C, shunts the R.F. pulses to the ground. 
Able to handle fairly heavy signals, the 
plate detector shown gives good fidelity. It 
imposes no load on the tuned circuit and 
hence has good selectivity. 

The infinite-impedance detector, so called 
because it has almost infinite resistance to 
R.F. between grid and ground, and hence 
places no load on the tuned circuit, is il- 
lustrated in Fig. 9. A positive signal ap- 
plied to the grid permits the plate current 
to flow, and this causes a voltage drop 
through R, that drives the cathode positive. 
Since there is always some current flowing 
through the tube, the cathode is always 
somewhat positive with respect to the grid, 
and no grid current flows. Whatever the 
positive potential of the grid, the cathode 
will rise to match it, though it won't follow 
the negative swings as rapidly because of 
C,. The result is that the potential across 
R, exactly follows the peaks of the RF. sig- 
nal. There is no amplification, but the de- 
tector has excellent fidelity, will handle 
strong signals, and is much used today. 

Fig. 10 is the regenerative detector, of 
evil memory. It bas excellent sensitivity 
and selectivity, but against these are poor 
fidelity, extreme unreliability, complexity of 
operation, and a bad tendency to turn into 


a transmitter able to send out squeals and 
howls into neighboring counties. Outlawed 
on broadcast frequencies now, it is still used 
‘by some amateurs on short-wave receivers. 
Basically it is a grid-leak detector so ar- 
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ranged that part of the amplified signal is 
fed back to the grid to be reamplified. The 
feedback is supposed to be just a little too 
weak to sustain self-excited oscillation, the 
trick being to adjust the feedback just right. 
A modification of this, the super-regen- 
erative circuit, has several interesting and 
useful features. Though tricky, it's exceed- 
ingly sensitive and sharp-tuning. Essential- 
ly it is a regenerative detector, but a 
“quench circuit” consisting of a triode and 
an inductance-resistance network acts to 
interrupt its functioning at a supersonic 
frequency. The theory of its operation is 
ingenious. An ordinary regenerative de- 
tector with a little too much feedback will 
hesitate for a fraction of a second, then 
gradually sweep into oscillation. ‘The super- 
regenerative detector has so much feedback 
as to cause oscillation, but the quench cir- 
cuit keeps interrupting it before the oscil- 
lation can establish itself. This permits a 
tremendous amount of reamplification. The 
circuit is particularly useful on frequencies 
of 100 megacycles and above, where tube 
losses tend to be severe, for the principle 
permits B power to replace such losses. 
‘The problem of demodulating F.M. sig- 
nals is quite different from that with A.M. 


isos hock taes temeptioa en's. rene ede 

7 ‘on a razor blade. 
ag eet geting aon of NBC. Im 
it pencil te pin point. 
Ae A] critical, but headphones, 
ng aerial, and patience ng © sor 
five spot on the resee Bode ere 


OCTOBER, 1944 


In Fig. 11 the RF. input is fed to a special 
intermediate-frequency transformer that 
has two secondary circuits, 8, and S,, each 
of which drives a conventional diode detec- 
tor and filter circuit. (Usually one 6H6 
dual-diode detector tube is used.) If the in- 
termediate frequency of this receiver is 5.00 
megacycles, the primary of the “discrim- 
inator transformer” would be tuned to the 
same value, S, tuned to 5.10, and S, to 4.90 
megacycles. If the signal comes through at 
5.00 megacycles, both secondaries and their 
associated detectors receive an equal vol- 
tage; and since the filter circuits are so ar- 
ranged as to oppose the voltages, they can- 
cel each other and no A.F. is produced. But 
when the signal frequency varies either up 
or down, it will approach the resonance of 
one secondary and move farther away from 
that of the other, One will get a decreased 
and the other an increased voltage, and a 
net voltage will appear across the audio 
output. Since the voltage across the audio- 
output terminals will increase as the R.F. 
signal departs from 5.00 megacycles, audio 
volume will be determined by the extent of 
frequency deviation. Audio pitch will like- 
wise be determined by the number of times 
@ second that frequency deviation occurs. 
‘The circuit therefore meets the required con- 
ditions of F.M. demodulation, 
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From the Bronze Age to 
World War Il, 


metal 


has been useful to man. 


By 
KENNETH M. SWEZEY 


HEN you next speak of 
tin, be sure it's with re- 
spect. For tin is not only 


one of the most useful of the 
common base metals, but it is 
by far also the most expensive. 
At a price of 52 cents a pound, 
this erroneously maligned metal 
is more than three times as cost- 
ly as aluminum, is four times as dear as 
copper, and is 40 times as expensive as iron. 
What's more, its important contribution 
to everyday living and to industry makes 
it worth the price. 

Tin is one of the most ancient and honor- 
able of metals. Alloyed with copper to make 
bronze, it has been used to fashion weapons, 
utensils, and tools since prehistoric time. 
In this alloy, tin makes the copper harder and 
more resistant to atmosphere and gives it a 
lower melting point. The tin mines of Corn- 
wall, England, now supplying tin for the 
Allies’ war effort, have been in almost con- 
tinuous operation since the Bronze Age. 

In normal years, the United States manu- 
factures about 12,000,000,000 “tin” cans— 
cans of sheet iron or steel coated thinly 
with tin for protection against the atmos- 
phere and food acids. Millions of iron and 
steel kitchen utensils are similarly coated. 
Candy bars, other foods, and a variety of 
products before the war were protected by 
thinly rolled sheets of tin foil. Tubes of 
thicker sheet tin form containers for tooth- 
paste, shaving cream, and medical products. 
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Tin cans and 
yet i 
‘and 


inware are made by plating iron and st 
into molten tin covered with o layer of zine 
jckly tinned, Zinc chloride acts as flux 


Solder, babbitt, type metal, pewter, bronze, 
bell metal, and gun metal are all alloys con- 
taining tin. Tin compounds are used in 
chemical manufacture and analysis and in 
the processing of textiles. 

‘When the Pacific war cut off most of our 
supply of tin ore, which had come from the 
Malay Peninsula and the Dutch East Indies, 
scrap drives and the disappearance of tin 
foil and tinware made Americans suddenly 
aware of the importance of tin. 

Perhaps the commonest use of tin is in 
plate, of which the tin can is the most 
familiar. In tin plate, the iron and steel 
keep the cost low and give strength, while 
the tin provides protection from air, mois- 
ture, and weak chemicals and gives the 
plate its bright surface. A standard method 
of tinning is simply the dipping of a cleaned 
sheet of smooth iron or steel first into a 
flux and then into a pot of molten tin, The 
coating of tin adhering to the metal sheet 
when ft is withdrawn is thin and uniform. 

‘You can easily demonstrate tin-plating in 
your home laboratory with the help of a 
Bunsen burner and a small crucible. Melt 
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bits of scrap tin foil or toothpaste tubes in 
the crucible until it is about two-thirds full. 
As tin melts at 232 deg. C.—the lowest melt- 
ing point of any of the common metals ex- 
cept mercury—the fusion is simple. After 
all the tin has been melted, lower the 
temperature so that the tin is kept just 
above the melting point, and then add a 
layer of zine chloride to a depth of about %”. 
If the temperature of the tin is too high, 
the zinc compound will vaporize and give 
off dense, annoying smoke. 

Cleanse a small strip of iron or steel by 
immersing it for a few seconds in dilute 
acid and rinsing in water. Now, holding one 
end of the strip with tongs or forceps, dip 
it slowly into the crucible and withdraw it 
just as slowly. Rinse and wipe the strip, 
and you will find the end coated with a 
bright plating of tin. 

That tin cans are mostly iron can be 
proved by cutting out a small piece, putting 
it in a tumbler or beaker, and pouring over 
it a few milliliters of concentrated nitric 
acid. After the metal has dissolved com- 
pletely, fill the glass with water to dilute 
the acid and the metallic salt it contains. 

‘The yellowish-brown color of this diluted 
solution is one clue that it contains iron, 
but you can get definite proof by adding a 
few drops of potassium thiocyanate solution, 
which will turn bright red, indicating the 


To salvage tin, put @ strip cut from an old con 
into a test tube and pass chlorine gos over it. 
Drops of tin chloride collect inside the tube 
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presence of iron in the piece of “tin cat 

If you have apparatus sensitive enough to 
detect the exact quantities of metals in a 
tin can, you will find that it contains at 
least 9814 percent iron and less than 1% 
percent tin. When tin cans rust, it is be- 
cause the surface tin has become broken, 
exposing the iron beneath to attack from 
oxygen. 

Tin foil and toothpaste tubes that have 
‘been rinsed clean are a good source of tin 
for home experiments. By improved methods 
of plating, effective scrap recovery, and 
reopened sources of tin supply, the Govern- 
ment has caught up on its wartime tin 
needs, so these materials are not as critical 
as they have been. Remember, however, 
that all foil and tubes are by no means tin. 
Both products are now made of pure tin, a 
tin-and-lead alloy, lead, and aluminum. For 
food and cosmetic packaging, the material 
is generally pure tin or aluminum. If you 
can’t distinguish between these two metals 
by weight or appearance, hold a piece of foil 
or tube in the flame of a match. Tin foil 
will melt readily, while aluminum, with a 
much higher melting point, will not. 

One method of salvaging tin is to treat 
old cans with dry chlorine gas, which unites 
directly with the tin, producing a heavy 
liquid that drips off. This is stannic chloride, 
a chemical used extensively in processing 


Dissolve o scrap of con in ni 
solution, and odd potassium thiocyanah 
The red color proves that the can contained iron 
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textiles. It can be decomposed into tin and 
chlorine if these materials are more desired. 
‘You can demonstrate this interesting re- 
action by means of the simple apparatus 
shown in one of the photos on page 211. 
Chlorine is generated in the flask at the 
left in the photo by adding a little hydro- 
ehloric acid through the thistle tube to 
chlorinated lime mixed with water. Gas 
passes through the connecting tube into the 
test tube, which contains a cleaned, bent 
strip of tin cut from a can, The pinchcock 
on the rubber outlet tube leading from the 
test tube is left open until the test tube is 
filled with chlorine, and then it is closed. 
In commercial practice, chlorine is care- 
fully dried before contact with the scrap tin 
plate because even slight moisture would 
rapidly corrode the iron of the cans. For 
our experiment, however, this is not neces- 
sary. The change that takes place is clear- 
ly Visible. After short contact with the 
chlorine, the tin noticeably darkens, and 


cury. 


When stannous chloride is 
poured into a solution of 
chlorid 


from mercuric chloride 


If more stannous chloride 

+ is odded, more chlorine 

deserts the mercury for 

the tin compound, form- 
ing @ gray metallic me 

Tronnous chloride 

becomes stannic chloride 


after longer exposure, it disappears com- 
pletely and drops of tin chloride condense 
on the inside of the test tube. 

Strange as it may seem, the combination 
of the gas, chlorine, with the metal, tin, 
produces a water-clear liquid that contains 
no water whatever! In fact, if a little water 
is mixed with this liquid, it becomes a 
solid! After the chlorine has completed its 
reaction with the tin in your test tube, you 
can test for this stannic chloride by lower- 
ing a bit of wet cotton wool into the tube. 
Stannic chloride unites with the water 
vapor, producing a cloud of white fumes. 
In World War I, the reaction of stannic 
chloride with the water vapor in the air was 
the basis of one type of smoke bomb. 

Stannous chloride, another important tin 
compound containing more tin and less 
chloride than stannic chloride, is made by 
dissolving tin in hydrochloric acid. You 
may make it in a test tube by dissolving 
as much tin as you can in a few milliliters 


first 
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of warm, concentrated hydrochloric acid. 
To produce it in crystalline form, dilute the 
resulting solution and pour it into a glass 
dish to dry. Pure stannous chloride makes 
a clear solution. If a solution of the crystals 
is whitish, it is due to insoluble tin oxy- 
chloride produced by chemical reaction with 
the air. It may be cleared up by adding 
dilute hydrochloric acid drop by drop. 

Among other things, stannous chloride is 
a powerful reducing agent—a chemical 
capable of robbing compounds of oxygen, 
chlorine, and other elements. In this ca 
pacity it is used in the manufacture of 
chemicals, dyes, and medicines, and in 
chemical analysis. 

‘You can test this property visibly with 
a weak solution of mercuric chloride (POJ- 
SON: be careful!). Pour some dilute solu- 
tion of stannous chloride slowly into a test 
tube containing a little of the mercuric 
chloride solution, shaking the tube as you 
do so. The white precipitate that forms is 
mercurous chloride, or calomel. 

Continue to add stannous chloride, how- 
ever, and even the calomel is transformed, 
the white precipitate changing to a dark- 
gray suspension of finely divided metallic 


mercury. To bring about these two interest- 
ing reactions, the stannous chloride first 
steals one atom of chlorine from the mer- 
curic compound, and then it steals the other. 
In doing so, it changes itself into stannic 
chloride, a tin compound containing two 
additional atoms of chlorine. 

The precipitate of metallic mercury formed 
in this experiment soon settles, and the 
solution of stannic chloride above it can be 
used to demonstrate one of the applications 
of this chemical in the textile industry. Soak 
a piece of unsized cloth in the solution, and 
then dip the cloth into a solution of house- 
hold ammonia for several seconds. The re- 
action of the ammonia with the stannic 
chloride precipitates a new compound, stan- 
nic acid, on the fibers of the cloth. 

Drying the cloth converts the stannic acid 
into insoluble stannic oxide, which will not 
wash out. This oxide acts as a mordant, 
enabling the cloth to absorb some dyes 
better than before, and if applied heavily 
enough, renders the cloth fire res 
Silk materials are often given different han- 
dling qualities, and made as much as three 
times heavier, by “weighting” them with 
a tin compound of this nature. 


Tin-Can Generator Makes Hydrogen for Laboratory Use 


/YDROGEN for your home-laborato- 

Ty experiments can be generated 
from bits of an old kitchen pot or 
other scrap aluminum and common lye 
in two tin cans set up as shown in the 
drawing. For this modified Kipp gen- 
erator have one can small enough to 
telescope into the other and leave 
room for pouring in a lye solu- 
tion, Notch the smaller can, as 
shown. Make a tightly fitting 
disk of wire screening, and cut 
a hole in the screening just large 
enough to take a bent glass tube. 
Fit a rubber tube equipped with 
a pinchcock over the end of the 
glass tube to lead into the vessel 
in which the gas is to be col- 
lected. 

Put aluminum scraps in the 
smaller can, insert the screening 
and bent tube, invert this can in 
the larger one, and hold it down 
with a weight. Close the pinch- 
cock and pour the lye solution 
into the larger can until it is 
nearly full; then release the 
pinchcock to force out the air. 
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Be sure all air has escaped before collect- 
ing hydrogen in any quantity, for the 
two combined will explode when ignited. 
As a test, collect some in a test tube filled 
with water and inverted in a dish also 
containing water, and light it with a 
taper. If the gas pops, air is still present. 
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HOME EXPERIMENES WHEE 


TWO DRINKING STRAWS held at right 
angles to each other, as shown in the photo- 
graph above, will provide you with a simple 
atomizer with which you can demonstrate 
clearly the principle on which all atomizers 
are built. Put one straw in a glass of water 


CHIMNEYS CREATE DRAFT in the same 
way, illustrating on a giant scale the prin- 
ciple demonstrated with the two straws. For 
this reason, the fire in the furnace of your 
basement may draw better when the wind 
outside is blowing across the open top of 
your chimney. 

You can show this with a setup like that 
in the photos below. Light a candle in a hur- 
ricane lamp or on a base that will admit air 
at the bottom when a glass chimney is 
placed over it. Then cap the chimney with 
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and hold the other so you 
can blow through it directly 
across the open top of the 
first straw. When you blow 
steadily through the straw 
you are holding, water in 
the glass will rise gradually 
in the vertical straw until 
it reaches the top. Being 
met there by the swift flow 
of air across the top, the 
water will be broken into 
tiny droplets and will be 
hurled into the air as a 
stream of vapor. 

What happens is simple. 
‘The pressure at the top of 
the vertical straw is lowered 
by the swift-moving current 
of air passing over it, in ac- 
cordance with Bernoulli's 
principle (see P.S.M., Nov. 
'43, p. HW 564). Thus the air pressure on 
the surface of the water in the glass be- 
comes relatively greater, and this forces wa- 
ter up through the vertical straw to the top 
where it is met by the air stream. You can 
tape the straws to a piece of cardboard. 


a lid having a hole in which a glass or metal 
tube has been inserted. 

‘When the air is still about the lamp, the 
candle will burn with a low flame, but if you 
blow across the top of the tube, or direct the 
breeze of an electric fan across it, the flame 
will leap furiously, as shown in the photo at 
the right. As with the straws, lowered air 
pressure at the top produces an unbalance 
that causes the air at higher pressure below 
to rush in through the openings in the base 
and up the chimney. 
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AIR PRESSURE — —__ 


FOR A SENSITIVE BAROMETER that indi- 
cates differences in elevation of only a few 
feet, fit a vacuum bottle with a holed stopper 
and bent glass tube, as shown below. At- 
tach a paper reference scale and place a 
drop of water in the horizontal leg. 

‘The drop remains stationary as long as 
outside pressure equals that in the bottle. 
Raise the bottle, however, and the relatively 
higher pressure inside forces the drop toward 
the open end of the tube; lower it, and the 
drop moves the other way. 

‘Use of a vacuum bottle minimizes changes 
in temperature, while the horizontal bend 
neutralizes the effect of gravity. 


TEMPERATURE RISES when air 
pressure is increased and mole- 
cules of air crowd against each 
other and cause friction. You 
can demonstrate this with a bi- 
cycle or auto-tire valve pushed 
through a large stopper in the 
mouth of a milk bottle in which 
you have placed a thermometer. 

Compress the air in the bottle 
with three or four strokes on a 
pump—not too many, or the 
stopper will fly out—and you 
will see the thermometer regis- 
ter several degrees higher. Re- 
lease the pressure, and the tem- 
perature will fall. Use is made 
in refrigeration of the cooling 
effect of compressed and sudden- 
ly expanded gases. 
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SIPHON ACTION that causes some springs 
to flow intermittently can be shown with the 
top of a glass coffee maker and a U-shaped 
glass tube having unequal legs. Insert the 
long leg in a cork plugging the coffee outlet 
and arrange the short leg so it does not 
quite touch the side. 

Now, if you pour water into the bowl, 
none will run out until the level reaches the 
top of the inverted U. The flow then con- 
tinues until the level sinks to the end of the 
short leg. A changing level in a spring 
reservoir acts similarly. 


is 
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Silver-Soldering Blowpipe 


‘THs adjustable mouth blowpipe may be 
made from old or discarded material, Fuel 
tank A is the casing from a tire pump. Top 
B is adapted from a two-piece gasoline-can 
cover from which the lugs have been re- 
moved. Turn the bottom portion of this 
cover down to fit inside casing A, Bevel 
the lower end of the casing to take a circu- 
lar bottom piece, put the piece in place, 
and peen the tubing; then solder the disk. 
Blowpipe C may be taken from an insecti- 
cide spray gun. It is held to the tank by a 
rod-and-ring assembly G, tube H, and clamp 
D. It should be a sliding fit in part G. which 
is held in place by the knurled spark-plug 
nut F. Tube H may be adjusted by loosening 
the knurled nut on clamp D, which is sold- 
ered to the fuel tank.— A, DE WET. 


Rods Form Fittings from Strips 


at 


METAL TORE CURTAIN ROD 


SHADED a PIPE 
~ a 
oo 200. 
a ape ee Ce 
MeTaL strips up to (t 
3/32" thick can be 


bent in a vise with the 
aid of a few pieces of solid round curtain 
rod. The above sketches show how to place 
the metal and the rods in the vise to obtain 
four different shapes. The pressure of the 
vise jaws causes the metal to form itself 
around the rods. For other shapes, alter 
the positions of the rods.—M. A. JACOBSON. 
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How’s Your Weather Eye? 


How well did you do with our weather 
quiz? Here are the answers to the 10 ques- 
tions on page 141: 


1. FALSE. Hair is responsive to humidity 
and is used in some kinds of hydrometers. 
‘When the hairs of the scalp felt alive and 
springy, the Indians could count on good 
weather; when the hairs felt soft and life- 
less, rain was not far off. 


2. TRUE. A red rising sun is shining 
through air filled with particles of dust. 
‘These will serve as nuclei for drops of water 
in the uneven heating of the day. 


3. TRUE, Fluid rises because of the weight 
of a mountain of air—a high-pressure area 
that brings good weather. 


4. TRUE. Swallows fly low before rain, 
probably hunting insects made wing-heavy 
by moisture in the air. 


5. FALSE, Dew is favored by a cloudless 
sky with good weather ahead. 


6. TRUE. Cumulus clouds gathering into 
large, dark groups usually herald the birth 
of a cumulo-nimbus, or thunderhead. 


7. FALSE. Halos are caused by light shin- 
ing through ice cloudform, usually marking 
the advance of a warm front—with’ rain. 


8. FALSE. Low-pressure areas tend to move 
toward the east. Only lightning from the 
west, northwest, and southwest is likely to 
mean a storm headed for the observer. 


9, TRUE, Smelis held captive by high-pres- 
sure air are released and carried abroad 
when a “low” approaches. 


10. FALSE. A red sunset is caused by sun- 
light shining through dry, dusty air—the 
natural condition at the end of the day when 
fair weather is ahead. 


NOTICE TO SUBSCRIBERS 


Subscribers in the armed services 
who notify us of change of address 
are requested to give us the key 
symbols appearing on the wrapper 
in which the magazine is received. 
speed our service. 
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Electronic Aids to Better Living :contimea srom page 140) 


frequency induction heating, either electro- 
magnetic or electrostatic. 

Induction heating may be applied thera- 
peutically to specific muscles or organs, or 
to the entire body. In the latter case it is 
called fever therapy, since in effect an arti- 
ficial fever is produced. Therapeutic fevers 
may also be induced by infecting the patient 
with a fever-producing disease like malaria; 
this was tried a number of years ago as a 
cure for syphilis. Even when it works, the 
disadvantages of such a procedure are ob- 
vious. A far better method is to place the 
patient in a cabinet surrounded by a coil 
carrying a radio-frequency current produced 
by a vacuum-tube oscillator with an output 
of 200-300 watts at a frequency of 25-50 
megacycles, or about the same frequency 
range as is used in industrial dielectric heat- 
ing. The artificial fever is thus kept com- 
pletely under control. The patient’s tem- 
perature may be raised to the desired level 
without harmful side effects, and as soon 
as he is removed from the radio-frequency 
field his temperature returns to normal. 

Instead of diffuse application of electronic 
heat, surgical diathermy utilizes extremely 
concentrated application of high-frequency 
currents through a small electrode which 
functions as an electronic cutting tool and 
cautery. The electrode produces coagula- 
tion aa it cuts, so that bleeding is greatly 
reduced and there is less necessity for tying 
off blood vessels. 

Electric-shock therapy appears to be 
beneficial in certain psychotic conditions. 
Electrical anesthesia is another possibility. 
‘The amounts of power involved in such ap- 
plications are relatively large: electric-shock 
therapy employs temple-to-temple currents 
of almost half an ampere. The duration of 
the shocks must be controlled to a fraction 
of @ second, and here again electronic 
methods are the obvious solution. 

It is not to be expected that electronics 
will revolutionize the practice of medicine; 
it is, after all, only one physical tool among 
many. But we can be confident that elec- 
tronics will play a role of rapidly increasing 
importance. We may even hope to see, after 
the present conflict is over, such develop- 
ments as the great work of G. W. Crile on 
surgical shock, which followed the last war 
—work which, like electronic medical meth- 
ods, was based on the scientific application 
of physics to physiology. 

The conditions under which people work, 
eat, sleep, and amuse themselves influence 
their well-being as much as inherited or 
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acquired factors. Consequently, in dis- 
cussing electronics in relation to public 
health, we are interested not only in specific 
medical applications, but in anything that 
promises to make daily living more hygienic, 
efficient, and comfortable. We want to know 
what electronics can do for us in the office, 
the factory, and particularly the home. 

To get the right perspective, we must dis- 
tinguish at the outset between gadgets or 
technological toys, and things which have 
a serious function. Electronic experts who 
write, as distinguished from electronic engi- 
neers who have to make electronics work 
and electronic businessmen who have to sell 
it, delight in getting up long lists of what 
electronics will do after the war. They 
usually compile these lists by itemizing 
everything that electronics can do, But 
that is a different thing from what elec- 
tronics will do. The latter depends on the 
answers to such questions as: How much do 
we need and want these things? Who wants 
and needs them, and how many people are 
included under the who? Will they be able 
and willing to pay for them? A burglar- 
proofing device for country homes, for 
instance, may be needed by movie stars 
and millionaires, but it certainly is not a 
mass-production article even if all other 
possible outlets, such as industrial plants, 
safe-deposit vaults, and museums are in- 
cluded. 

Or take electronic cooking. An electronic 
range, applying the technique of industrial 
induction heating to chops and steaks, would 
be a nice thing to have in the kitchen. Such 
a device would cook the steak quickly and 
evenly, and it would not be necessary to 
make an incision to see how well it was 
done on the inside. The steak would be 
cooked and not the housewife, for practical- 
ly all the heat would be concentrated where 
it was needed. Yet we are not likely to 
have electronic ranges in our kitchen in the 
decade following the war, because of some 
obvious and obstinate facts which have to 
be considered. 

For one thing, it just won’t be economic 
to put the equivalent of a fair-sized radio 
transmitter in Joe Doakes’ kitchen. Joe 
won't have the money, and if he had it he 
would be well advised to spend it on some- 
thing more urgent. As we saw in last 
month's article, electronic heating is in- 
herently expensive. Electric power isn’t too 
cheap to begin with; then you must convert 
it to high frequency, losing a considerable 
part of it. By that time it can't compete 
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with fuel on a cost basis. That seems to 
knock out the electronic kitchen for the 
time being, even without taking into con- 
sideration the dangers of high-voltage shock 
and radio interference which it would neces- 
sarily entail. 

There is a better chance for electronically 
dehydrated foods for some special purposes, 
as when it is desirable to take practically all 
the moisture out of vegetables so that they 
will keep a year or two in a tropical climate. 
A process already in use drives out 80 per- 
cent of the moisture with hot air. Then the 
vegetables are compressed into bricks, elec- 
tronically heated so that only one percent of 
the original moisture remains, and wrapped. 
One kwh, will remove about one pound of 
water. For use, the dried vegetables are 
soaked in water and cooked in the usual 
way. The reason this might work out eco- 
nomically after the war is that only a part 
of the process is electronic, and that part is 
carried out after compression and under 
factory conditions, That makes quite a 
difference. 

A precipitron or electronic air cleaner for 
every home and office would be a fine thing. 
‘This device is in use and perfectly practical; 
it removes dust, dirt, ashes, and pollen 
grains from the air by electrostatic attrac- 
tion, It would probably improve every- 
body's health to some extent, and would 
certainly be a boon to hay-fever sufferers 
and others sensitive to airborne particles. 
It also makes sense from an efficiency stand- 
point: why let in dirt and then sweep it 
around or suck it up in a vacuum cleaner? 
The thing to do is to keep it out in the 
first place. 

But note that windows would have to be 
kept closed and be more nearly airtight 
than most existing windows. Then the air 
would necessarily be sucked in with a pump 
and distributed around the house through 
ducts, In short, you end up with more or 
less the equivalent of an air-conditioning 
system. It is idle to talk of mass air- 
conditioning when many of our existing 
homes don’t even have electricity or inside 
toilets. So there is not going to be a little 
precipitron in every American household 
right after the war. 

Fluorescent lighting is an example of an 
electronic device which, without revolu- 
tionary economic advances, will continue to 
find an expanding market. Basically, gase- 
ous-discharge lighting is old: the names of 
Faraday, Crookes, and Geissler occur in 
connection with it as well as the more 
recent Cooper-Hewitt, Moore, Claude, and 
others. A high-voltage discharge through 
gas will produce light at various frequencies, 
and the amount of useful light may be in- 
creased, in any desired color, by incorporat- 
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ing a hot cathode and chemical compounds 
known as phosphors which are capable of 
reradiating ultraviolet light as visible light. 
Fluorescent lighting is practical, decorative, 
efficient, cool, and easy on the eyes. In this 
field, electronics will make a substantial 
contribution to health and comfort; the pro- 
cess is already well under way. 

Generally speaking, however, the impact 
of electronics on daily living, aside from 
its indirect contributions through audio and 
video broadcasting, is not going to be very 
great in the postwar period. Later? Well, 
given enough time and an unbridled imagi- 
nation, one can conceive of an electronic 
house, almost perfectly insulated and elec- 
tronically heated or cooled to the desired 
temperature. Although there are no win- 
dows, the occupants can see in every direc- 
tion by means of suitable television pickup 
devices in the walls, while no one can look 
in except over a television telephone line or 
radio circuit that can be switched on or 
off at will. Radio brings every form of en- 
tertainment and instruction from near and 
far. The electronic house offers the combi- 
nation of perfect privacy and perfect com- 
munication. About the only tangible con- 
tacts with the outside world it will need 
are an intake for electronically purified air, 
a door or hatch for the delivery of ele 
tronically cooked food, and, if the occupants 
are socially inclined, for the entrance and 
exit of electronically sterilized visitors. But, 
since the visitors can be heard and seen, and 
perhaps even smelled and touched through 
future electronic inventions, they might 
just as well stay home and use electronic 
channels for social intercourse. 

Personally I am too reactionary to en- 
visage this way of life with any pleasure, 
But there is no need to be alarmed; it will 
scarcely come before the 21st century. Be- 
fore that time, electronics may give us the 
large-scale transformation of mass into 
energy, so that a battleship will be driven 
across the ocean with a few ounces of fuel. 
Or, as Dr. Irving Langmuir has suggested, 
airplanes may plunge at speeds of 2,000 to 
5,000 miles an hour through vacuum tubes 
extending from New York to San Francisco. 
These highly speculative possibilities are 
beyond the scope of these articles, which 
hhave dealt only with short-term probabili- 
ties. We can be sure that electronics will 
make possible better communications, safer 
travel, entertainment limited only by our 
creative abilities and tastes, all sorts of us 
ful industrial devices, and medical tech- 
niques capable of prolonging and enhancing 
life. If the really revolutionary electronic 
inventions are delayed until we have learned 
to use these immediate gifts wisely, it may 
be just as well. 
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panied by Rudolf Wettoray 


“When Day's Work ls Done” 


Home 


Peace, Privacy. Your own domain, where you are 
“boss” Where you can do as you please, when you 
please and how you please. 

Te won't be long now—that’s what we're working for. 
And when the work is done, there are plenty’ of things 
you'll find unchanged at home—one of them is 
Kaywoodie, the pipe most men have adopted as the 
best in the world. It'll be the same mild, cool, flavorful 
smoke, made of the same fine Mediterranean briar, as 
before the war, or long ago. 


Many Kaywoodies go direct 10 our fighting men—pleare be 
patient if your dealer temporarily can't supply you. illus 

Hroted here is Flame Groin Kayweodie “Billiord” Shope 
No. 515 $10.00, 
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Kaywoodie briar is a natural product. Time, and the 
sun and soil and wind produce it, and they're not in a 
hurry. Our seasoning of it isn’t hurried, either, It takes 
years to make a Kaywoodie. 


These stout pipes are tempered with special curing- 
agents, so that they transform tobacco into the most 
delicious, fragrant, satisfactory smoke you ever tasted, 
‘We promise you thoroughly agreeable enjoyment, and 
we believe you'll find Kaywoodie-smoking one of the 
best, most satisfactory experiences in life. 


War Bonds 


Koywoodie Company, New York ond london 
430 Fifth Avenue, New York 20, N.Y. 


emember when... 


ou could uy, a fuie-war tie Ube this ? 


It was made of natural rubber by top-flight Seiberling craftsmen. It 
was good to look at, and good to ride on because it delivered many an 
extra mile of safe, comfortable driving-per-dollar. Both those who rode 
on it and those who sold it recognized it as America’s FINEST Tire. ' 


in the new Seiberling Tire made from synthetic 
rubber . . . you get that "something extra” you've 
learned to expect from Seiberling. Rich experi- 
ence, engineering skill and manufacturing 
craftsmanship have transformed wartime synthetic 
rubber into handsome, durable Seiberling Tires. 
They are the latest achievement of “Experts in 
Rubber” devoted to building the best. 


And when you get your new Seiberling Synthetic 
Tires, you get still another “best.” You get a 
personal, “interested in you” service that's extra 
valuable now. Your Seiberling Dealer is an 
Independent Dealer—a self-reliant man who 
has had the initiative to build his own business 


—the kind of man who has helped create freedom 
and opportunity in America. He has the strongest 
of all incentives to serve you well ,. , bis success 
and bis future depend upon it, 


Although tires are more plentiful than they have 
been for a long, long time, please remember this: 
We still cannot risk creating another severe tire 
shortage through abusing the tires we have. This 
is especially important now because synthetic 
rubber-is a new material that requires extra care. 
Don't drive your synthetic tires either under or 
over inflated, and be sure to have small cuts and 
bruises repaired promptly. There’s where your 
Seiberling Dealer can help you. He is an 


“Expert in Rubber.” 
ee 


Wartime manufacturers of Bullet-Sealed Tubes and Military Tires for our armed forces + Bullet-Sealing Gasoline 
Tanks + Rubber Floats Boats and Pontons + Rubber Parrs for Gas Masks, Airplanes and Tanks. Also makers 
Tires and Tubes for passenger cars and trucks + Sealed Air Tubes = Rubber Heels, Soles and Mechanical Goods. 


Pattern for Pacific Victory 


‘That posed the question in the enemy's mind 
as to where the major blow was to fall. He 
did not dare move reinforcements from the 
southern tip of Bougainville into the Em- 
press Augusta Bay area. Reserves had to 
stand by until the question was answered. 

‘When the landing was made this is what 
happened: 

Fighters strafed the beachhead and pro- 
vided cover against enemy air attacks. 
Bombers plastered the area immediately 
behind the beachhead. Submarines patrolled 
the adjacent waters to screen the operation 
from any ships that the Japs might send 
down from Rabaul. A cruiser task force 
shelled Buka airfield, just off the northern 
tip of Bougainville. Then it stood out to 
sea to intercept any enemy naval units that 
might race down from Rabaul. 

Destroyer fire supported the landing prop- 
er by barge transports and cargo ships that 
pushed close inshore. Those were the only 
types of amphibious-warfare landing craft 
that we had at the time. 

Jap airmen flew 200 sorties against us, 
but it was too little and too late. A dozen 
Jap ships sailed down from Rabaul to con- 
test the landing. They limped home. 

Other actions were concurrent with the 
march up the Solomons. Two weeks after 
the Russell Islands were occupied, in Feb- 
Tuary 1943, the Army broke the back of the 
Jap supply line to New Guinea in the Battle 
of the Bismarck sea. 

‘While New Georgia and its Munda Point 
airfield were being occupied, Woodlark and 
Kiriwina islands, off the northeast coast of 
New Guinea, were seized for airfields. Allied 
troops landed at night at Nassau Bay, 10 
miles south of the Jap base at Salamaua, 
and began fighting up the coast. 

‘The map of the Pacific shows how Aus- 
tralian and American forces, perforating 
the northern New Guinea coast in leapfrog 
operations for more than a year, carried 
their campaign right into the alleyway be- 
hind the Philippines to support and partici- 
pate in our return to those islands. 

Domination of the air, so vital to success- 
ful leapfrogging, depended in the Solomons 
both on carriers and on the seizure of fields 
that would permit land-based fighters to es- 
cort bombers on forays preliminary to a new 
landing. Now another problem ‘came up. 
If the pace of the advance over the Pacific 
was to be accelerated, longer jumps were 
imperative. 

‘The Navy had the answer: more carriers 
—more carriers, in fact, for a single task 
force, than the Japs could muster in their 
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entire navy. It was with the aid of carrier- 
borne air power that we smashed into the 
Gilberts last November and prepared for 
the next step: the investment of the Jap 
arsenal of the Marshalls. 

Gradually the water-borne equipment for 
amphibious operations was being accumu- 
lated. In February, when we went into Roi, 
Namur, and Kwajalein—leapfrogging the 
heavily defended eastern chain of atolls 
where the Japs expected us—we had the 
storehouse of a Midas in battleships, carri- 
ers, cruisers, destroyers, transports, and 
landing craft. 

From this point on, the Allies donned 
seven-league boots. Truk, struck by a rov- 
ing task foree in mid-February—even while 
we were investing Eniwetok atoll to obtain 
a front-row land bombing base for use 
against that storied, formidable fortress— 
was as good.as dead when the Japs lost the 
Marshalls. So was Rabaul. So was what 
remained of Jap resistance in New Guinea. 
So was the whole, fearsome Caroline archi- 
pelago. 

‘Leapfrogging had done them in. 

Allied submarines and airplanes immobi- 
lized them as certainly as though they were 
caught In a web of steel. We by-passed 
such fortified points as Ponape and Kusai— 
easternmost of the Carolines—and then be- 
gan eroding them with bombs and starving 
them by torpedoing their supply ships. 

It was only a step to thé Marianas—to 
Saipan, Tinian, Rota, and Guam—and be- 
yond for the Allies’ amphibious forces. This 
one fell swoop neutralized the Bonin and 
Volcano islands, closer to Japan than Ber- 
muda is to New York. The Japs, drunk 
from their own preachments of invincibil- 
ity, confident that their eastern sea defense 
line was impregnable, had just begun to 
build some new airfields on Saipan, a Jap- 
anese mandate for a quarter of a century. 

‘The Marianas and New Guinea became 
twin prongs pointing straight at the Philip- 

vines. 
ss Leapfrogging has established the pattern 
of Pacific victory. We shall not attempt 
now to reduce the vast archipelago of the 
Philippines, with its 7,000 islands. It would 
be too costly. It would take too long. We 
shall neutralize the Philippines from our 
meticulously selected bases and leave the 
Japs to the care of the reborn Philippine 
Constabulary. 

‘The isolation of the Philippines will lay 
open the China coast to an Allied invasion. 
It will be the beginning of the end for the 
Japanese dream of empire. 


221 


You have enjoyed such good service and 
long life from your AC Fuel Pump because 
of the quality that is built in, from design 
to finished pump. 


You will continve that performance and 
quality if you insist on an AC tvhen you 
need a new, or a rebuilt, fuel pump. 


BUY WAR BONDS + BRING VICTORY QUICKER 
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Robot Mathematician 
(Continued from page 89) 


and chemistry may be solved more rapidly. 
| Calculations that it will make possible may 
also promote progress in the social sciences, 
| changing our daily lives. 
| Professor Aiken, indeed, may find it dif- 
| ficult to decide which of the many problems 
that will be presented to him should be dealt 
with first. He admits that he cannot com- 
pute his own income tax without help. But 
he would not think of permitting his figure 
factory to be used for such comparatively 
simple work. There is no dollar sign on 
this machine. 

‘There are a half dozen other great mathe- 
matical machines in the world, but none of 
them is as versatile as this one, Some do 
valid mathematical tricks with cards; others 
resemble big and very accurate graphs and 
slide rules. Problems that can be solved as 
well or better by those machines will be left 
to them. This Paul Bunyan will stride 
through forests of figures that might not 
otherwise be explored for centuries—if they 
were ever explored at all. 

Commander Aiken modestly ascribes the 
conception of this device to his own laziness. 
He is a tall, blond, 42-year-old electrician 
and scholar. To finish high school, he had to 
take correspondence courses while employed 
nights by an Indianapolis power company 
as a switchboard attendant. This accounts 
for the construction of the calculator in the 
form of a switchboard. To complete his 
thesis for a doctor's degree at Harvard, he 
had to make calculations that took him 
nearly a year. This accounts for his decision 
to see whether such a machine could not be 
built. 

For two years, he did not mention his 
breath-taking idea to anyone. He had to 
convince himself first that it was feasible. 
Then, in 20 minutes, he interested an Inter- 
national Business Machines Corporation en- 
gineer in the idea. Clair D. Lake, a pioneer 
inventor of mechanisms for I.B.M., was put 
in charge of work on the plans. Three other 
LB.M. experts, Frank E. Hamilton, Benjamin 
M. Durfee, and James W. Bryce, also be- 
came coinventors. It took the company six 
years and cost more than $250,000 to build 
the machine. I.B.M. then presented it to 
Harvard. 

This calculator is a generalized or alge- 
braic machine. It does not rely on measure- 
ments, but works directly with numbers. 
Although called a super-brain, it does not 
really think. It merely obeys a mathe- 
matician’s orders, and if he errs, the results 
are wrong. It enables him, however, to 
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Invasion Story 


out the fort, and 1) 
the European theatre. 


Jungle Story 


3k A Yank on patrol suddenly came upon two Japanese tanks. 


He slipped behind 


first rocket 


Home Front Story 

* Back of the action stories of the Bazooka on 
the fighting front is an action-packed home front 
story of how the Bazooka was built. 

On May 21, 1942, a U. S. Army pursuit ship 
slipped into an airport near a G-E plant. It carried 
an Army Ordnance officer, and instructions for 
General Electric to design and produce within 
thirty days several thousand rocket guns—an as- 
signment so important that it took precedence 
cover all other ordnance in the country. 

Twenty-four hours later a G-E engineer came 
up with the design. 

Four days later the first gun was turned out. 

‘Then came the tests, at Aberdeen. For more 
than two weeks the Bazooka was tested and de- 
veloped and improved until it had proved itself 
as a first class fighting weapon. Two men could 
handle it casily—one in an emergency—yet the 
Bazooka fired a projectile that could knock out a 
tank, 

All that remained was to produce the quota, 
several thousand Bazookas, within the remaining 
eight days! 
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+k A German fort was causing considerable trouble to an Amer- 
ji oO 


Buy War Savings Bonds and Stamps regularly. 


G-E men and women did it. Parts were rushed 
by plane and taxicab. Men and women worked 
through their lunch hours, and stayed over to 
help the next shift. And seven days after produc- 
tion started, while the first Bazookas produced 
had already been rushed into action on the Rus- 
sian and North African fronts, the quota was 
made, with cighty-nine minutes to spare! 

Since then General Electric has turned out 
hundreds of thousands of Bazookas, but the 
story of how the first several thousand were pro- 
duced remains a tribute to G-E workmen, and 
another example of how G-E engineering and 
manufacturing experience work to meet Ameri- 
ca's nceds—in war, and peace. General Electric 
Company, Schenectady, N.Y. 


A $25 Bond Will Buy a Bazooka—Buy War 
Bonds—Keep All the Bonds You Buy 


GENERAL @ ELECTRIC 


Hear she General Electric radio programs: “The G-E_ Alle 
girl Orcbetta™ Sunday 10. pom. EWE, NBC" The World 


Today" news, every weekday 6:45 p.m. EWT, CBS. 
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low weight thrust for the GIANTS 


The largest propellers to fy in this country— 
18 foot 2 inch four-blade hollow steel Curtiss Electrics—efficiently harness 
‘the 3000 horsepower and more in the sub-stratosphere, 
yet increase the useful load of the airplane 650 pounds through weight reduction. 
All of the propeller features pioneered by Curtiss 
are embodied in this installation, 
including automatic synchronization, reverse thrust, 


and of course, the unmatched durability of steel. CURTISS 
ELECTRIC PROPELLERS 


Curtiss-Wright Corporation, Propoller 
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QIGHTER MOMENTS: with 
fresh Eveready Batteries 


“It just comes natural to me, sir—I used to 
play an oboe with the philharmonic!* 


“Keep your eye on the Infantry—the 
doughboy does it.” The heavy fighting is 
up to him—the heavy saving is up to you. 
Buy War Bonds now and from now ont 


Mansy ries during this war your 
dealer has probably said to you: “Sorry 
—no ‘Eveready’ flashlight batteries.” His 
reason is the best in the world—nearly 
all our batteries are going to the Armed 
Forces and essential war industries. The 
supply left over for civilians simply isn’t 
enough to go around. 


The word “Everendy” ism rewistered trade-mark of National Carbon Company, Ine. 
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FORMULA for | 
GOOD WORK ! 
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ro-----) 


“How do you mix your paints?” inquired an 


” was the crisp reply. 

‘The combination of “know how" and good 
tools is an equally effective formula for shop 
work. His years of experience have enabled 
the veteran machinist pictured here to recog- 
nize the best in files—and to “weed out” the 
inferior ones. For the exacting work he is 
doing, he uses Nicholson brands. His produc- 
tion is high, his work precise, 
his rejects few. 

Nicholson Files will aid any 
mechanic's skill. Precision- 
shaped, precision-cut, preci 
sion-hardened, these’ world- 
famous files come through the 
factory in such uniformly high 
quality that Nicholson can 
safely guarantee Twelve per- 
fect files in every dozen. 


NICHOLSON FILE CO.,19 Acorn Stree 


FREE BOOK 
“FILE FILOSOPHY™ 


NICHOLSON 


ror every s20lSo, 


PURPOSE Usa 


FILE 
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Robot Mathematician 
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work rapidly and certainly with staggering 
numbers. 

Basically, the figure factory is just an 
obedient army of little calculating machines. 
Important units of it are identical with ap- 
paratus perfected in I.B.M.’s laboratory for 
future use in commercial accounting ma- 
chines. But these and other units are elec- 
trically connected at 2,000,000 points by 500 
miles of wire. 

Numbers are fed to this maze of wires 
and wheels by turning dials, by running 
appropriately punched ribbons of heavy 
paper into the machine, or by letting per- 
forated cards slide over a sensitive mecha- 
nism. At one end of the switchboard there 
are 60 rows of 24 dials, Each row can be 
used to designate any number containing 
up to 23 significant figures; the twenty- 
fourth dial in each row is used to indicate 
an algebraic sign. Thus, five dozen numbers 
can be given to the machine by the dials, 
And even more such colossal numbers can 
be fed to it by ribbons or cards. Sometimes 
all three of these methods of supplying the 
calculator with numbers are employed si- 
multaneously. 

‘These numbers are never visible within 
the machine, but can be “stored,” or held 
until needed, in any one of scores of places 
behind the switchboard. They are moved 
about within the machine in the form of 
electrical impulses. The impulse that desig- 
nates a 1, however, is no different from the 
signal for a 9 or any other digit. It merely 
darts through the wires at a different split 
second during the revolution of a little 
wheel, and consequently stops another little 
wheel in a certain counter at a certain point 
during that wheel's revolution. 

Orders to add, multiply, or perform any 
other operation with the numbers in the 
machine are given to the calculator by 
means of a separate ribbon of paper about 
three inches wide. Before being run into 
the robot, this tape is perforated in a device 
that resembles an enormous typewriter. The 
holes in the tape then tell the machine what 
the mathematician wants done. This con- 
trol ribbon, however, does not convey any 
numbers to the machine; it merely carries 
the mathematician’s instructions as to what 
is to be done with the numbers already in 
the works. 

The control tape is placed around a spool 
on the front of the switchboard. As the 
machine pulls the tape forward, little 
brushes feel the holes in it and telegraph 
orders to other parts of the machine. As 

(Continued on page 230) 
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This is a picture of 1150 round trips 


This map shows the established 
routes over which the Air Trans- 
port Command has flown some 
half a billion miles. 


Last may marked the third 
anniversary of the greatest air- 
lines operator in the world— 
the Air Transport Command 
of the U.S, Army Air Forces. 

From a small beginning, the 
Air Transport Command has 
zoomed to proportions that 
dwarf your most optimistic 
ideas of what air transport can 
accomplish. 

For the ATC operates some 
125,000 miles of world-encir- 
cling air routes, using the serv- 
ices of 100,000 officers and 
men, Part of the personnel is 
supplied by private air lines, 
which are under contract to 
the War Department. 

The distance covered by 
the ATC in a single month is 
more than 22 million miles— 


to the MOON! 


equal to fifty trips to the moon 
round trips! 

ATC operations include the 
ferrying of airplanes to every 


theater of war, and the trans- 
port of mail, bombs, ammuni- 
tion, food, critical parts, med- 
ical supplies, and personnel. 
‘An important function is the 
evacuation of wounded. It is 
possible to fly a wounded sol- 
dier from China to Washing- 
ton in 82 hours, 

Flights across the Atlantic 
or Pacific are made many 
times daily. Special flights and 
deliveries are frequent, and 
often “save the day.” The Fly- 
ing Fortresses, for example, 
which were the Army’s strik- 


ing power in the Battle of 
Midway, were delivered by 
‘ATC on very short notice. 

On return flights to Amer- 
ica, cargo planes of the ATC 
may carry essential war mate- 
rials such as tungsten, mer- 
cury, tin, platinum, block mica, 
quartz crystals, and others. 

All these vital services are 
being performed by the Air 
‘Transport Command in hours 
and days, instead of days and 
weeks—a mighty important 
contribution to Victory. 

It is also a preview of the 
wonderful things the world 
may expect from air transpor- 
tation in the postwar period. 


SPERRY 


CORPORATION 
30 Rockefeller Plaza, New York 20 


Waterbury Too! Division, VICKERS, INC. 


Compact Atlas milling 
mochines hondle all 
types of milling work. 


Atlos 10" lathes 


thousands of 
shops. 


afe sabes DS THRIVING. 


Shortly after Pearl Harbor, Hugh Leaming decided he could 
do more for his country as a machinist than as service manager 
of a Rochester, N. ¥, automobile agency. His first shop was 
just large enough to house his original equipment —an Atlas 
lathe, drill press, bench grinder, and shaper. 


Working alone eighteen hours a day he finished his first 
contract for close tolerance gun parts on time and with such 
accurate workmanship that he obtained additional contracts 
quickly from prominent Rochester war producers. 


Today, Leaming employs 21 men who work fourteen Atlas 
lathes, a'milling machine, shaper and several Atlas drill presses, 


Hugh Leaming’s success story is typical of hundreds of men 
yyho have put Atlas precision tools to good use—in small 
shops — in basements — wherever space was available — making 
Useful, profitable articles. Remember Atlas machine cools for 
YOUR postwar sho} 


ATLAS PRESS COMPANY 


1055 N. PITCHER ST., KALAMAZOO 13D, MICHIGAN 
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LUT 
OH 80 CENTLE 


er Want a new car? Well, you 
can’t get one. So you'd better take good 
care of the one you already have. 

Wear-wise car owners watch the en- 
gine. They know that oil-pumping is a 
sign of worn-out piston rings—that neg- 
lect can lead to serious trouble. 


Millions have learned that Hastings 
Steel-Vent piston rings stop oil-pump- 
ing, check cylinder wear, restore engine 
performance and gasoline mileage. 

When your motor specialist recom- 
mends new piston rings, it will pay you 
to install Hastings Steel-Vents. 


HASTINGS MANUFACTURING COMPANY + HASTINGS, MICHIGAN 
Hastings Mig. of Canada, Ltd., Toronto 


& It's @ pri 


lege to buy War Bonds 


HASTINGS sreei-venr 
fs, 


TOUGH on oil-pumping » GENTLE on cylinder walls 


OCTOBER, 1944 Buy War Savings Bonds and Stamps regularly. 229 


SEE FOR 
YOURSELF 


waar Graf Flox. 1 


4, Now you can SBE why Burd “Grat-Fiox” Pis- 

Yn Rings will give new lite and add thousands of 
alles to the motor of Your car or truck, Indepen- 
ent research laboratory photos* graphically show: 

"Phat Burd electric furnace iron bas ‘uniformly 
fistoited natural graphite, sclentideally "con 
frolled' for maximum ‘inherent self-Iubrication. 2. 
‘That the troublesome abrasive metal particles, al- 


Bion’ Handy” Handbook and 
Book. ‘Sent tree 


far Economy Record 


BURD PISTON RING CO., ROCKFORD, ILL. 


PISTON RINGS 
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Robot Mathematician 
(Continued from page 226) 


the brushes pass a certain set of holes, for 
instance, they may send out word that a 
number in a certain unit is to be added to 
a number in another unit, and the result 
taken to a third unit. The machine will do 
this, then roll the tape forward to receive 
the next order and proceed to carry it out. 
Each foot of this control tape may bear 
orders for the machine to do 40 different 
things. 

Problems such as this calculator handles 
cannot be answered with a single number. 
‘The answers to these problems are whole 
sets or families of numbers, from which a 
scientist may select a particular one for 
a particular purpose. These sets of num- 
bers, or mathematical tables, are auto- 
matically typed out on a roll of paper in a 
typewriter located at one end of the switch- 
board. 

Addition or subtraction takes the ma- 
chine three-tenths of a second; multiplica- 
tion, 5.8 seconds, and division 14.7 seconds. 
The machine, however, also works with 
roots, logarithms, all the trigonometric func- 
tions, all the hyperbolic functions, and func- 
tions of these functions. Operations which 
@ person must have studied calculus to un- 
derstand are performed by the robot in 88 
seconds. 

Just as a mathematician keeps books of 
tables on his desk and consults them while 
solving problems, the machine looks up 
numbers in tables, too. Three basic tables 
are stored in the machine all the time; 
others may be placed in the machine on 
perforated ribbons of paper. And such 
ribbons, incidentally, may be prepared by 
the machine for its own use. Aiken already 
has so many of them that he is perplexed 
about how to store them, but the more of 
them he has on hand the more useful his 
supercalculator becomes. 

‘The long columns of figures typed out as 
the answers to problems may be photo- 
graphed. Printing plates then can be made 
without risk of typographical errors. And 
scientists interested in the solutions to the 
problems presented to the machine may soon 
be able to obtain books that have been writ- 
ten by it. 

‘The robot that writes these books of use- 
ful mathematical tables, however, will not 
demand any royalties. It works all the time 
and makes no more noise than a couple of 
busy typists. A two-horsepower motor keeps 
it grinding away, and it uses no more elec- 
tricity—while solving problems that have 
baffied men for scores of years—than a 

fair-sized lathe or laundry machine. 
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‘When the Corps of Engineers take hold, 
things move. Masters, of every type of 
engine-driven vehicle and power equip- 
ment, dependability is the measure of 
everything they use. That’swhy Champion 
Spark Plugs are on active duty with the 
Engineers, as they are with every branch 
of our armed forces on land, water 
and in the air; for dependability 


has been Champion's hallmark for more 
than thirty years. When you need new 
spark plugs, demand dependable Cham- 
pions. Remember, too, that all spark 
plugs should be inspected, tested and 
cleaned at regular intervals for maxi- 
mum engine efficiency and economy. 
Champion Spark Plug Company, 
Toledo 1, Ohio. 


GASOLINE 
—KEEP SPARK 
PLUGS CLEAN 


BUY MORE AND 
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But how do they make ’em so ROUND? 


While the steel ball is only one 
component of a ball bearing, 
making a ball round (spherical) 
is the most interesting and least 


understood proce: 


In this limited space we show 
the principle that is used. 


The extreme precision limits 
obtained (almost perfect spher- 
icity, and diameter within .00005” 
of standard), and the wonderful 
strength and resiliency of the 
steel used are other subjects cov- 
ered in more detail in a little 
booklet we would be glad to send 
you free. Ask for BM, “Making 
Them Round.” 


Cutaway 
view of 


ball bearing 


1. Slug of steel wire is 
placed between ac- 
tely formed dies. 


2. Dies forge slug into 
ball with mi 


flash 


ssive grinding 
tions approxi- 
motions in 
a ball of 


ing pro- 
rfect sphere 
iameter. 


lapping opera- 
tion polishes sphere 
to brilliant finish. 


Nothing Rolls Like a Ball 


NEW DEPARTURE 


BALL BEARINGS 3291 


NEW DEPARTURE 
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Why This Kind Of Oil Heater 


... And Brings You 3-Way Comfort From One Appliance 


' Billows of Warm Air~ 
open gill 


50%MoreHeatingArea 
50% longer fame 
delivered intohome, less 
heatlost up the chimney. 
Note heat-radiator fins— 
they help increase warm 
alr circulation 25%! 


heating by bigheat unit. 
Actually gives forced 
‘warmalrwithoutmovini 
parts! Keeps floors warm; 
circulates freshly warmed 
‘ir 3 t0 5 times an hour! 


Hot-Tube Radiator does 
two jobs!—Provides ex- 
tra hy 

warming more air — 


Quick-Warm-Up Radi- 
dant Heat—the penetrat- 
ing, “bone-warming” 
Kind, floods our when 
you open these heat 
lector doors. 


rected heat along floor 
through Power Blower. 


High - Efficiency Cole~ 
man Burner— For ex- 
tremely clean = burning 
flame; low carbon, maxl- 
mumheaefrom fuel.Low 
flame fuel saver allows 
50% lower adjustment 


forcool deve. 


Directed Warm Aire 
Flow Along Floors. 
Coleman Power Blower 


All This, Plus Auto- 
matic Ease! Burns 
clean, low-cost oll, No 
fuel dust, dirt, soot or 
ashes, Automatic con. 
trols available, #0 you 
“cend the fire from an 
armchair," and getwarm, 
floors, even heat from 
floor to ceiling, and 
warmth that circulates 


by Coleman-oil heaters, 


floor furnaces, central 
planes, water heaters ! 
Theywillbe readytopro- 
wide new comfortin your 
home after the war. 
‘Welte for it today! 


THE COLEMAN LAMP & STOVE CO. 


Wichita 1 Chicago 11 + Philadelphia 8 
Los Angeles 54 Toronto, Canada 


The Coleman Lamp & Stove Co.y 1 
Dept. SM-620, Wichita 1, Kans. H 
Without obligation, send me your FREE illus- 
trated book, “The Inside Story of Tomorrow's 
Home Heating!” 
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Are you a 
Workshop Beaver? 


‘THEN you know the im- 
portance of sharp tools for 
doing better work more easily. 
Tools are easy to sharpen and to 
keep sharp if you know how— 
and use the right sharpening 
stone, Go to your hardware 
store for Sharpening Stones by 
Carborundum. For instance the 
No, 109 combination stone 
One side is coarse grit for dull 
edges. The fine grit on the other 
side gives a keen, fast-cutting 
edge that makes the work easier! 


These stones are available 
at your dealer’s 


Write today for your free copy 
of the booklet “Short Cuts To 
Better Work For The Home 
Craftsman.” 


CARBORUNDUM 


Dept. S-104 
THE CARBORUNDUM COMPANY 


Niagara Falls, N.Y. 


(Crtrendo a entered trae ma of nd ny 
fates manafactore by The Carboranduen Company | 
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Can We Ever Fly 
Faster Than Sound? 


) 


‘Continued from page 


coverings, and flush riveting on military 
aircraft help to prevent the air from sepa- 
rating about the surfaces and bursting off 
in a shock wave. Engineers are working to 
develop airfoils in which the formation of 
shock waves will be delayed as much as 
possible. They have found that, for a given 
enclosed volume, a body composed of two 
parabolic arcs causes the minimum of en- 
ergy to be spent in wave motion, 

Of course, this would bring the tail right 
into the middle of the turbulence from the 
wing—unless the tail was placed ahead of 
the wing. Then the tail itself would produce 
a small turbulence to be felt by the wing. 
This might call for making the plane a fly- 
ing wing. 

At present, higher speeds can be made at 
lower altitudes without shock or compressi- 
bility waves being formed. This is possible 
because the speed of sound is greater at the 
lower levels. There is a 100-mile difference 
between sea level and 35,000 feet. (Above 
35,000 it is constant, since the temperature 
is constant.) This difference will allow a 
plane at sea level in the neighborhood of 100 
m.p.h. more speed before the critical speed 
at which the compressibility effect and 
waves begin to form, although at high alti- 
tudes this condition may still be encoun- 
tered around poorly faired cowlings and 
fittings if the angles are sufficient to step up 
the air flow about them. 

‘The possibility of fitting aircraft designs 
to the wave patterns formed is being con- 
sidered, as is also the designing of planes to 
prevent wave formation. The airfoil needed 
apparently would have extremely thin enter- 
ing and leaving edges with gentle curves 
between, which would require a minimum of 
air movement to allow its passage. The 
question now arises, whether such a wing 
designed for supersonic flight would be use- 
ful at less than these speeds. Such an airfoil 
might be testable in a high-speed wind tun- 
nel, but its ability to provide lift at normal 
take-off speeds of 100 m.p.h. or less is an- 
other matter. 

So far, we have very cagily ducked the 
main problem in connection with supersonic 
flying. That is the matter of control of such 
an aircraft. The matter of control is a 
mighty ticklish one at speeds where the 
slightest movement of any part of the whole 
produces fantastic pressures and loads as 
well as more shock waves. Flying at super- 

(Continued on page 240) 
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ABOUT WHAT 
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Buy the Battery Experts Choose 


Be guided by the experts 
who choose batteries for the 
world’s toughest transporta- 
tion services, For example, 
the million-mile trans-ocean 
flying record was established 
by a Pan-American Clipper 
equipped with Auto-Lite 
batteries. 

Auto-Lites, too, are speci- 
fied for service with our 


AUTO-LITE BATTERY CORPORATION + TOLEDO, 1, OHIO 
‘Monvkocturing Plants cf: Nagar Falls, Atlanta ledlanapls, Oat ind, hishoma City, Treata 


fighting forces in tanks, half- 
tracs, jeeps... wherever 
dependable power counts. 
Get the long life ... the 
extra power you need. Buy 
an Auto-Lite battery—speci- 
fied as original 
equipment by cee 
leading automo- —ke 
tive engineers. ~ 


ine ta 


GREAT RADIO sHow 
STARRING 


AUTO-LITE BAITERIES 
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THE HOW an WHY o- 


INTERNAL THREADING WITH 
WILLIAMS’ BORING TOOLS 


@ Internal Threading on an engine lathe 
involves practically the same operations as 
external threading (described in another 
Williams Data Sheet) except for the tool 
used and its application to the work. Three 
types of Williams’ Boring Tools are used ex- 
tensively for internal threading. Instructions 
for the use of the three types illustrated are 
i I, and represent our recommended 


CLEARANCE HERE MUST 
BE SUFFICIENT TO PERMIT 
a BACKING TOOL CLEAR 
OF THREAD. 


Since threading cutters are not regularly 
furnished with Williams’ Boring Tools, the 
first essential is to provide a cutter bit ground 
to the proper angle, 60° for American Na- 
tional Threads. For internal threading more 
front clearance is required to prevent the 
heel of the tool from rubbing than is re- 
quired for external threading. 


The top of the cutter bit should be set at 
exact center as shown above, and a bar of 


WILUAMS' ADJUSTABLE 
BORING-TOOL POST 
4 sizes for bars 1/2 
Height of bar easily adjusted with 
knurled ring. 


WILLIAMS’ BORING-TOOL 
HOLDER 


5 sizes for bars 3/16 
to 1-1/8". Each takes 
many sizes of bars. 


J. H. WILLIAMS & CO., BUFFALO 7,N.Y. 


(WILLIAMS 


DROP-FORGED Toots 


the largest practical diameter used in order 
to provide maximum rigidity. For right hand 
threading, the Compannd Rest is rotated 
counter-clockwise (feed crank swung to 
right) and accurately set at 29°. Now mount 
the tool so that the bar is parallel to the lathe 
centers and align the cutter bit accuratel 
with a center gage with the point of the bit 
to the wall nearest the operator. 


With the work chucked or held on a face 
plate, right hand threading is done from the 
outer edge of the bore toward the headstock. 
Left hand threading is done from left to 
right, with the lead screw direction reversed. 


Using the Compound Rest Screw (not the 
Carriage Cross Feed) feed into the work 
.002” to .004”. Repeat until desired depth 
is attained, finishing off with depth of cut 
reduced to .001” on the final pass. 


Action of the Thread 
Cutting Tool, with 
Compound Rest set 
at angle of 29°, is 
shown at left, Left 
ide of Tool removes 
hip which curls 
d in at 90° angle. 
¢ thread smooth 


and helps produce a good fini 


WILLIAMS' LIGHT BORING- 
TOOL HOLDER 


3 sizes for bars 1/8” to 7/16" 
diameter, and square cutters 
1/4" to 3/8". 


——}- 


Williams’ Boring Bars, 
and Cutters, Plain and Sleeve type, are also sold 
separately. 9 sizes, 1/2” x 7-5/8” to 2-1/4" x 34", 


DATA | ON USE OF SHOP AND HAND TOOLS 


Your name and address in the margin below will bring 
SHEETS 


12 Tool Holder Data Sheets (punched for 3-ring binder) 
and a list of our complete Data Sheet series. Mail to 
above address, Dept. PS-1044, 
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SCREWBALL IDEAS 
ON BATTERY Care 


It shouldn't happen even to a camel! But Ardvark 
Sluff won't keep water in his battery because he 
thinks the water will dilute the electrolyte. He'll be 
sorry—when he has to buy a new one. 


«+» EVERY BATTERY NEEDS 
A LITTLE EXTRA CARE THESE DAYS 


ws TIME is no time to neglect your 
battery! If restricted driving keeps 
your battery from getting its normal charge, 
see your Exide Dealer for an occasional 
FREE CHECK UP! 
When necessary, he’ll advise 
a recharge. At little cost, 
periodic recharges keep your 
battery strong and postpone 
the day when you'll need a 
new one. When you must buy, 
get a dependable, long-last- 
ing Exide. Buy to Last— 
Save to Win. 
‘THE ELECTRIC STORAGE BATTERY CO. 


. Philadelphia 32 
Exide Batteries of Camade, Limited, Toronto 


ae : 
1 do wahey armebing you can 
Whea you MUs: 
: T buy, i 
2 jist, on dependable "fe 
lasting merchandise’ °"S" 
Take cai in 
3 ie ‘Make bes i YOu 
vation rules Save 
at Production, 


more mone; : 
Wer Bong’? © ‘invest’ in 


EXIDES ARE USED IN MORE THAN 100 
APPLICATIONS BY OUR ARMED FORCES 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you, 


Amazing New Four Spindle Turret 
Attachment for Drill Press! 


. 
The entire unit is assembled to the quill of the drill press and 
is driven from the drill press spindle. Accuracy and rigidity 
of alignment of the “Quadrill” are assured by the special con- 
struction of the driver and spindles, thus efficiency is only 
limited by the accuracy and power of the drill press itself. 

Foolproofing in indexing is accomplished by visual markings 
addy eretaioaatia ef tha ioten potssay On treledec tine 
as well as the extension of the spring retainer. Four hardened 
and ground spindles are fited for No, 32 Jacobs chucks or their 
equivalent. To provide correct positioning at all times, the 
entire spindle assembly is located by means of an accurate 
frting of recess and undercut, between turret and bearing how 
ings. The hardened friction starter and driver have been so con- 
scructed thet at eny speed proper synchronization of the driver 
teeth is accomplished without clashing. 

It goes without saying that our fighting men must have the 
finest possible quality materials home industry can produce: So, 
although the stock of quality raw materials from which Wrigiey's 
Spearmint chewing gum is made is growing steadily smaller, 
they are still maintaining pre-war standards. However, they can 
now make only a portion of their former output, so all of this 
limited production is going to our fighting men and women 
overseas only... where it is an “on-duty” need. 


You can get complete information from Chicago Drillet Cor- 
oration, 919 North Michigan Avenue, Chicago 11, inois 
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Quick and positive indexing 
bby pointers on index i 


Quadri 


ymbly complete ready 


for attachment to drill press 
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fix these words in your mind: 


enith Specializes in 


“RADIONICS 
EXCLUSIVELY” 


This Zenith Policy 
is your assurance of the World's Finest 
in your coming New Radio 


‘AY THAT WORD, "RADIONICS” out loud. It sounds 
just like whac it means... compound of radio. 
and electronics which includes many new, secret 
developments born in the heat of wartime necessity. 
Ie’s a broad field, RADIONICS. A field so revolu- 
tionary and fast-moving that it requires complete 
concentration to remain its master. That's why Zenith 
specializes in "RADIONICS EXCLUSIVELY.” No spread- 
ing out into unrelated fields like refrigerators, 
washers, electric irons, cooking ranges and vacuum 
‘leaners, Zenith has no intention of competing with 
lifelong specialists in those fields. 

‘This policy of “RADIONICS EXCLUSIVELY” has 
made Zenith one of the largest Radio manufacturers 
in the world, 

Ie is the reason why millions of owners of pre-war 
Zeniths are still enjoying top radio performance 
with least service expense. 

And it is the reason why today, down vast Zenith 
production lines, flow record numbers of superbly 
performing Radionic devices for the armed services 
many of them so “hush-hush” they can only be 
hinted at, They are not only helping to save lives 
and win battles but they are also doing their jobs un- 


Keep Your Lye on 
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der the most severe fighting and weather conditions. 


So, our or war's proving ground—out of Zenith’s 
background of "RADIONICS EXCLUSIVELY”—will come 
the finest in radio for you. For through unrivaled 
war work and years of experience in. "RADIONICS 
EXCLUSIVELY” Zenith has won unquestioned leader- 
ship in High Frequency—the basis of FM Radio, 
Television and Short Wave. Remember—it was 
Zenith that years ago introduced shore wave com- 
munication into the U. S, Navy. 


Manx shese words... the Zenith Radionic Revo- 
lution is on its way! Watch for it in the coming new 
Zenith Radionic Radios, Radio-Phonographs, and 
Global Portables. It’s an exclusively Ze: revolu- 
tion that will begin a new era of engineering ad- 
vancement and precision quality at low cost... 
revolution that assures you greatest value per dollar 
in the coming new radio for your home! 


sasand see Zenith firs 


Zen1TH RADIO CoRPORATION, Chicago 39, Ill. 
All Production Now for War or Rebabilitation 


RADIONIC 


RODUCTS EXCLUSIVELY 
WORLD'S LEADING MANUFACTURER 


RADIO: FM - TELEVISION - RADAR - SHORT WAVE - RADIO-PHONOGRAPHS - HEARING AIDS 
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is the very life of the great public utilities. 
demands reliability from them. They, in turn, 
it in all their equipment. 


of motorists, many utilities 
in reliability from AC Spark Plugs, which he 
their maintenance vehicles ready ond efficie 


adjust those spark plugs every 3,000 miles. 


Profit by the example of these experts. Have your 
s cleoned and odjvsied every 3,000- 5,000 
miles. When bedly worn, and 
then, replace them with new AC's. If 
you do this, you'll get the maximum 
of spark plug efficiency, besides con- 


‘SAVE UP TO ONE GAL- 
LOM OF GAS IN TEN 


BRING YOUR SOLDIER HOME SOON 
BUY ANOTHER WAR BOND 
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Can We Ever Fly 
Faster Than Sound? 


(Continued from page 234) 


sonic speeds in straight, level flight is one 
thing, but maneuvering at these speeds is 
quite another. It is possible that pressure- 
changing devices, such as spoilers, will have 
to be incorporated in the design. It may be 
that jet impulses will have to be utilized to 
nudge the aircraft onto another course with 
gentle pushes against the airflow. No one 
knows at the present time. 

‘As we have mentioned, the power to at- 
tain these speeds is another problem. While 
gravity helps in a terminal-velocity dive 
(the only way we can now even approach 
the speed of sound with an aircraft as an en- 
tirety), reaching these speeds in level flight 
with the present power plants seems to be 
an impossibility. 

In addition to power and controllability, 
we must have strength. Our supersonic 
aircraft must be able to withstand these 
tremendous pressures and shock-wave buf- 
fetings. The pilot must be adequately 
protected, for failure of the structure would 
present him to a 700-m.p.h. air front, which 
would make bailing out anything but the 
harmlessly exciting thing it is now. 

‘The writer asked one authority what 
would be the effect on the human body of 
bailing out at supersonic speeds. The writ- 
ten reply was the one word “AWFUL!” un- 
derlined several times. 

Now that we are at the beginning of a 
new phase in the conquest of the air, we 
must proceed cautiously. We are entering 
an entirely new field of exploration—a field 
in which tragedy may await the unwary. 
Undoubtedly, there will be occasional un- 
premeditated forays into this unknown terri- 
tory, and it will be up to the men who make 
them to add to the general fund of knowl- 
edge through careful analysis of their ex- 
periences. One by one the small barriers 
will be removed, so that the whole picture 
of supersonic flight will become clearer. 
Eventually, we shall be able to travel at 
speeds that now seem eternally impossible 
—fust as present-day speeds might have 
seemed to the Wright brothers, 


DON'T WASTE PAPER! 


W's needed for packaging blood plasma, am- 


munition, ond rations for our fighting men 
overseas. Every pound you can salvage brings 
nearer the day of victory and peace. 
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‘BSORE VIBRATO] 


= 


INWARO THREAD 1 


One of the deadliest enemies threatening the life of most products 
is VIBRATION. The only self-locking nut that conquers destructive 
vibration by ABSORBING it, is the SPEED NUT. 

‘Made of LIVE spring steel, accurately heat treated, the SPEED 
NUT hos two arched prongs that cushion and ABSORB the most 
severe vibration, to definitely prevent vibration loosening. 

In addition, SPEED NUTS are extremely light in weight. They 
are quickly and easily applied. And they cost considerably less 
than other fasteners, 


crew is 
the arch ef the 
reduced ond the 


tre forced 
Small wonder, then, that millions of SPEED NUTS were used the Speed root of the screw 
prior to the war, on automobiles, radios, stoves, refrigerators and eon ina ‘scien * 


thousands of other products . . . more are being used today on all 
types of military equipment . . . and more than ever before will be 


r = "4 . 
d after the war is won. A brief letter will brin: full details. Woe = 
used after the war is won. ef letter 1g you full details. Pee fied, 
TINNERMAN PRODUCTS, INC. Parent 


2022 FULTON ROAD * CLEVELAND 13, OHIO 


Hemilton, Ont. 
5, Uid., London Trodemors Rep U.S. Pet. on, 


Many parts of the Liberator are bonded together with an incredibly strong adhesive called Metlbond, 
devised by the Consolidated Vultee Development Engineering Department. 


G (ally, W sTicke { 


Never serore has it been practical to... 


ement plexiglass to aluminum... 


ement steel sheets to plastics. 


UT METLBOND does all these things! 
‘This revolutionary adhesive, devised by 
the Research Laboratories of Consolidated 
Vultee, sticks almost anything to anything 


with almost twice the strength of standard 
rivets! 


Metlbond is so new that uses for it have 
scarcely begun to be explored. After the war 
it will be widely used in industry and possibly 
in the home. 


Meanwhile, Metlbond represents only one 
of a series of improvements which guarantee 
that Liberators and other Consolidated Vultee 
airplanes keep getting tougher and tougher. 


CONSOLIDATED VULTEE AIRCRAFT 


LIBERATOR CORONADO CATALINA LIBERATOR EXPRESS VALIANT VENGEANCE RELIANT — SENTINEL 
San Diego, Calif. Fairfield, Calif. Fort Worth, Texas Nashville, Tenn. Wayne, Mich. 
Allentown, Vultee Field, Calif. . Tucson, Ariz. New Orleans, La, —_Lovisville, Ky. 


Dearborn, Mich. Elizabeth City, N.C. 
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Miami, Fla, Member, Aircraft War Production Council 
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Sailing into the pages of history 


Fast PC ships and Destroyer Escorts clearing the U-Boat wolfpacks from the convoy 
lanes . . . husky LCI (L) Landing Craft smashing through to the landing beaches! These 
are new immortals of the sea . . . sailing into history with the Constitution, the Monitor 
and the Oregon! Making history, too, are the people who build these modern warcraft, 
Here at Defoe, record-breaking construction methods are saving priceless days in delivery 
time, Only craftsmen who build well can measure up to the shipbuilder's standards. They 


must work with plenty of heart and pride. So you may be sure whatever this organization 


produces after the war will embody exceptional quality and value for peacetime America, 


DEFOE SHIPBUILDING COMPANY, 


INVEST IN INVASION 
—BUY WAR BONDS 


SHIPS FOR VICTORY 
SERVANTS FOR PEACE 
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, DOWN 
Ms wei rgrorTLes WIDE 
—when the Storm Boats 
hit the beach! — 


re 
aa 


ELLY-flat and heads down, near- 

ly a ton of rugged fighting men 

and their battle gear cover the bot- 

tom of each racing Storm Boat when 

it slashes for the beach — hits the 

shore — leaps bodily from the water 
and disgorges its crew! 


or chen 
oA Bee, ce ig 
motor tits readily ovet 
obstructions, ig the 
Storm boat adaptable for 


High speed, and the darting maneu- Spel operation fat de shalt 
‘conn. The boat 


verability of an angry hornet are the . . § rl comparimeated 40 
~ it practically 

Storm Boats’ defense against hostile SS Soin 

fire. The great Evinrude “storm boat 

motors” provide both, make the 


Storm Boat one of the most spectacu- 
Jar of small assault craft. 


Rearing equipmect bsp 
Seige spears 


All of Evinrude’s facilities are now devoted to production for 
Victory. With peace there will be sparkling new Evinrudes for 
all to enjoy. EVINRUDE MOTORS, Milwaukee 9, ‘Wisconsia, 


EVINRUDE 


WR eevrscane MoToORS 


Every Dolier You Invest Helps Speed Victory — Bey More Bonds 
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INDIAN 
TRAIL BLAZERS 


‘OR MORE than 43 years Indian has held the lead 

for speed, endurance, instant ease of handling, 
unmatched power ... and for every other factor 
that assures safety, comfort and all ‘round de- 
pendability. 


Indian's perfection and performance have earned 
the plaudits of motorcycle owners and riders 
everywhere . . . sports-lovers and safety officials 
alike, thanks to Indian's engineering leadership, 
better materials throughout its entire constru 
tion, superior principles of design : : s and con- 
stant improvement. 


MOTORCYCLE S «@&.. 
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No matter where the road may lead . .. or what the 
demands may be .. . you will get there quicker, 
with lots more pleasure, at much less cost if your 
choice is the safer, better Indian... “The Cham- 
pion of Them All. 
Indian Motocycle Company, Springfield, Massachusetts 
New thousands will thill to the joys of motorcycling when 
Indian surprises America with postwor improvements. Send 
tus your name ond address on the coupon below . . . £0 you 
will get the good news just as soon os 
‘Mail the coupon toda) 

BUY WAR BONDS 


ny name down to receive any'aew Indian 
PS-10 


snnouncements. 


Name. 


Address... 


SOLUTIONS TO MATCH PUZZLES 
(See page 90) 


“A Thing of Beauty 
AND A 
csmoxiney Joy Forever!” 


1. Elementary, 
my dear Watson. 
Remove B, C, F, 
and K, and with 
them form a third 
square, 


Just as fine embroidery deserves fine 
linen, so fine pipe craftsmanship de- 
serves fine briar! 

Thereisnosubstituteforimportedbriar 
from the Mediterranean region. Sothat’s 
the material we give the master pipe- 
makers of LHS to work with—that and 
solid rubber bits, sterling silver bands, 
and years of pipe-making “‘know how”” 


LHS 


2. Interlaced 
thus, the matches 
will overlap the 
glass edges by a 
quarter inch, and 
will easily carry 


the weight of a 
wineglass, 


3. Who said any- 
thing about separated 
diamonds? These hap- 
pened along as Sia- 
mese twins, but they're 
still diamonds. 


4. Drop water on the fracture in the 
match, which will then swell and 
spread out fanwise, thereby allowing 
the coin to drop with a pleasant clink 
into the bottle. 


5. Anyway, this is what makes the 
world go round, and if matches aren't 
made of love, it’s just too bad for 
everyone concerned. 


LU 


Weselect briarofrare grain andbeauty, 
circle it with solid gold, and offer the 
Sterncrest 14K to the ultra-discrimi- 
nating who want toown, and $97 5Q 
aN itnsts aloncae Sugar Core for Golf Balls 
[Ail good pipe dealers carry LHS famous pipes SUGAR and water may be used in making 
golf balls after the war. Dr. Richard A. 
ES: STEN, Wet een ee re etd Crawford, a research scientist of The B. F. 
inronecs ore ta $18 sed) esa pee TA59. 51.59) Goodrich Company, Akron, Ohio, has devised 
pA Dabertrapginpdlocad sy ln a a new manufacturing method that will sub- 
ys locate the LHS model you want, remember, any stitute this liquid mixture for the familiar 
US io eae ion oes solid core that has formed the center. 
: BONDS Liquid cores are said to be superior to 
mnie, cae nee solid, and the inventor claims that his 


will not solidify even at low temperatures. 
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SENSATIONAL WAR BARGAINS 
in LENSES « PRISMS 


YOU CAN EASILY MAKE Telescopes—Periscopes—Magnifiers— 
Photographic Gadgets—and do Hundreds of EXPERIMENTS 


Que Poligy. On War Suralus .; . We are cooperating to move war surpluses while the war 


is on. 


‘his is an exceptional purchase opportunity for all who may be interested, 


including Schools, Colleges, Amateurs, Researchers, etc. 
All Items Finely Ground and Polished but Edges Very Slightly Chipped, which We 


Guarantee Will Not Interfere with their Use. 


SPECIALS IN LENS SETS 
sssthe unique Xmas Gift, popular with Servicoment 
Big 10 Page Project and Idea Rooklet with all sets. 
describes successful developments—points the 
way to new experiments, 

Set No. 301-N “Our Advertising Special” 15 Lenses for 
$1.60 Postpaid. For making your own powerful tel 


scopes, low power microscope, strong magnifiers, 
drawing projector, photo cells, telephoto lens, 
dummy focusing ‘camera, Kodachrome viewer, 


stereoscopic viewer, ground glass and enlargi 
focusing aids. For experimental optics, portraits 
of babies and small pets, copying, ultra close-up 
shots, and many, many other tises, 
Set. No. 305-N “The Gadgeteor’s Delight”’ 35 Lenses for 
$8.00 Postpaid. Contains all the lenses in the above 
set plus twenty more expensive lenses increasing 
your fleld of experiment and gadget making. All 
our lenses are neatly packed and marked. 
Set No. 310-N “The Experimenter’s Dream” 60 Lenses 
and New Complete 50 Page Booklet—$10.00 Postpaid. 
Containg nit the lenses in the above sets plus 25 
hers that makes this a sensational buy. Phe va- 
riety of lenses in this set will enable yout to'con- 
duct countless experiments and build a wide va- 
rlety ‘of optical equipment. 
New 50+ Mlustrated Idea Book . . . $1.00 
ostpald. “Fun with Chipped Edge Lenses” 
describes a wide variety of uses for our 
lenses and contains much information espe- 
cially designed for beginners in optics. 


27 W. Clinton Avi 
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Satisfaction Guaranteed © Minimum Order $1.00 


EDMUND SALVAGE COMPANY 


Dept. 10, P. 0. Audubon, N. J. 
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get shot in 
Prisms are used 
te make @ periscope (without magnification). 

We have secured a number of these that 
very slightly chipped, making possible thelr sale 
2 very low price. They are 90-45-45.degree prisms 
of huge size—5%" long, 2 round 


‘wide, finely 
ond polished. Other uses fer these Prisms’ Experl- 
‘mental Optics, Optical Instruments and Gadgets, as 


Unique gift item, unusual paper weight, desk nome 
lana eke: Mevmvliy these’ PPiams arsed re 
‘Shout $24 t0'$30 euch, 


Stock No, 304-N . . . SILVERED TANK 
PRISM—Price $2.00 sech Postpaid. 

Stock No. 3005-N ... PLAIN TANK 
Price $2.00 each Post This one is 0: 
rojecting all the colo 
jul sight 
FOUR PRISMS—Special—$7.00 Postpaid 
+ +++ This ix the most sensational bargain we have 
‘ever been able to offer. 


ROJECTING LENSES 
16 MM. Achromotic Projecting Lenses. Set No, 4002-N 

consists of 2 cemented achromats, 18,5 MM, 
diameter with effective focal length of 2". Orig: 
inally mfg, for U. 8. Government , . . $4.00 Postpaid, 
Lens Set—No. 4004-N, . . $1.50 
‘be used for enlarging sSmm to 
Film) Consists of 2 uncemented achro- 
mats 14; inches in diam, Mounting directions and 
cement supplied Free. 


MAKE YOUR OWN RIFLESCOPE 
Complete set 5 matched Achromatic Lenses, orig- 
inally produced for U.S, Navy gunscopes—3} 
Power. Order No. 2000-N . . . $11.00 Pes 


LENSES for ENLARGING 
We Recommend 
Stock No. 6057-N 
“9023-6 
6023-8 
6023-N 
6023-N 
“ 4003-N 
“ 4003-N 
4003-N 
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re they hit! 


- .-] 
Taking the heat off tracers bef 
Enplesive fi 18S from gasoline tanks, ignited by tracers, could 
send plane crashing in flames. So our pilots 
and tanks with carbon dioxide gas from 


Fire-amothering carbon dioxide replaces 
apors, robs enemy tracers of incendiary effect. 


ey 


CC se 


Horsepower in 


Gases-under-pressure, harnessed by Walter 
Kidde & Company, are serving our fight- e 


ing men in many ingenious ways. After 
the war they'll serve you. Look for them! 
WALTER KIDDE & COMPANY, INC, 140 CEDAR ST., NEW YORK 6, N. Y. 
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INDUSTRY'S NEW SOURCE OF CONTROLLED POWER 


Kid Rwer DRIVES THE MERCURY DOWN 


When the mercury in the thermometer rises too high, 
many things spoil—including tempers. But Fluid Power 
forces the temperature down, makes synthetic cold one 
of man’s most useful servants. 

Your electrical refrigerator is a good example of this 
type of Fluid Power. In a closed system of tubing, 
liquids change into gases and back again to liquids 
in a repeated cycle. Heat is extracted, carried away, 
then dissipated into the air, 

Applications of this type of Fluid Power are expand- 
ing rapidly. Industry uses below-zero cabinets to obtain 
shrink fits. Home freezers may revolutionize the food 
storage problem of the future. Air cooling and condition- 
ing may eventually become a standard in every home. 

Tf you are considering product development using this 
typeof Fluid Power, ask a Parker engineer, Heis familiar 
with the new advances and applications in this field. 


Ask a 
Parker Engineer about 


Fiuid Power 


‘Today, you'll find Parker-engineered 
Fluid Power Systems in locomotives 
and bombers, in ships, machine tools 
and chemical plants, If you need 
FLUID POWER for control or drive, 
talk the matter over with a Parker 
engineer. He has the kind of “know- 
how” you'll find most valuable. Write 
direct to The Parker Appliance Com- 
pany, 17325 Euclid Avenue, Cleve- 
land 12, Ohio. 


* 


PIA\R' KOE R 
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A Movie Camera Fan is MADE... not born! 


Jim's first movie of Judy was taken 
on their graduation day with one 
of tho first Universals. Until the 
Universal movie eamera and pro- 
jectorappeared, homemovieequip~ 
ment was too expensive for Jim. 


Jim's in the Navy now. Flo's 

a Universal—but nowit's U 

sal Navy binoculars. For U 

sal, too, has go 

ducing only precision optical in- 
struments for the armed forces. 


‘Their honeymoon lasts forever on films 
Jim took of their Great Lakes trip. 
‘Thanks to Universal, thousands 
more people like them became 
home movie fans. In one year, 
the number more than doubled! 


But tomorrow. ..home! Jim dreams of 
such ashot as this—perhapsshoot- 
ing it through the window of his 
train as it pulls into the station, 
with Judy and his son waiting 
to welcome him home for good! 


‘Anew stars born, and Jim hasmovies 
of him from the ago of two weeks 
fim has graduated to the 
Universal Cinemasterone of the 
finest 8-millimeter Home-movio 
cameras on the pre-war market! 


and equipment 
will result from Universal's war- 
time pioneering of new methods 
of mass-producing military opti- 
cal instruments, Expect YOUR 
next camera to be a Universal! 


Remember: One photograph from home is worth a thousand words to a Serviceman 


4 ait 


agit 
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NEW rorK 


+ CHICAGO + 
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Uversar [amera [orr. 


HoLLYwooD 


Peacetime Manufacturers of Mercury, Cinémaster, Corsair Cameras and Photographic Equipment 
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‘oe twice as good. Logether/ 
ROMA ins 


Easy, thrifty way to make 
meals taste twice as good! 


WHEN dining alone, or when 
entertaining—here’s a “plan” for 
the man who likes to make things: 
Tonight,make dinner taste feces ped 
—whether it be steak or stew, fish or 
fowl. Just serve a cool bottle of ROMA 
California Burgundy, Claret, or Sau~ 
terne with the meal! ROMA'S superb 
flavor, constant quality, and reasonable 
cost have made ROMA America’s 
largest selling wines! Enjoy ROMA 
Wiksitally wih’ rosals’ sods whee 
entertaining —for only pennies a glass! ~~ 
If your dealer is out, please try again. 


ABOVE ALL ELSE 
BUY BONDS! 
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Wheres 


been a 


big change 


& Football is still a matter of touchdowns 
—but time has developed a more skillful 
game with many technical improvements. 

The duties of a tapered roller bearing are 
the same, too. Tyson, however, has intro- 
duced the AU-Rolls design which has vastly 
increased its efficiency. 


ee TYSON BEARING CORPORATION - 


TODAYS 


* BUY MORE 
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With the addition of thirty percent more 
rolls, Tyson has almost doubled ordinary 
roller bearing life. Size for size, the Tyson 
“All-Rolls” bearing has greater load 
capacity—more strength and rigidity, It’s 
a heavy-duty bearing for heavy-duty jobs. 
The big name in bearings today is ...TYSON! 


MASSILLON, OHIO 


HEAVY-DUTY BEARING 


WAR BONDS x 
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URE, there's something inspiring about flying—a 
something that lifts thoughts aloft beyond earth 
bound tradition. 

As pioneers in the design and production of light 
planes, Taylorcraft has seen the ease of taking off into 
realms of wishful thinking and sometimes pure fantasy. 

But we at Taylorcraft, all of us—designers, engineers. 
production men, and management—believe we must keep 
‘ur feet on the ground while planning future fying for a 
peacetime America. We believe overstatement and the 
promise of dream miracles will only harm and impede 
the future of the light plane industry. 

‘We suggest that all of us—pilots, instructors, fixed base 


414 AND KEEP OUR FEET ON THE GROUND? 


operators, manufacturers, and others interested in flying 
—be cautious in our claims for future planes now in the 
design stage. So don't over-sell flying—it doesn’t need it. 

This does not mean that Taylorcraft is standing still, 
but rather that new Taylorcraft innovations and improve: 
ments will be tempered by practical considerations. 

Our obligation, as we see it, is to perfect as closely as 
possible, the safe, sure, low-cost plane that will measure 
up (0 tomorrow's requirements, without fuss and fanfare 
oF circus hullabaloo. 

Taylorcraft is also re-establishing and enlarging it 
national representation and service facilities, Write us 
for more details. 


World's Largest Builders of Side-By-Side Airplanes 


TAYLORCRAFT AVIATION CORPORATION ~ 
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ALLIANCE, OHIO 


[ 
} 


Useful Prizes 
that bring happiness to you 
* Ist Prize * 


100.48" hss of 
,000.00 in Beles Equipment 
(dtail value) 


* Qnd Prize * 
3800.00 a Dela Ea 
$500.00 (retall wales) 


* 3rd Prize * 
250.08 ushelee 
eo (retail value) 


*® 4th to 8th Prizes * 
Your choice of 
3.00 in Delta. Fquipm 
300 il 


* 9th to 20th Prizes * 
$10.00 worth of Delt 
Accessories and/or Supplies! 
(retail. value) 
(Merchandise certificates will be 
awarded to winners entiing them 
Efistig Deke eqciemate tra 
released by the government) 


* 21st to 40th Prizes * 
Set of 27 Delta-Craft Project Books 
and Manuals! $4.50 value! A com= 
lee education ia modera shop 
Practice. 


* 41st to 60th Prizes * 
Set of 6 Delta Tool Manuals — 
‘Value $1.50! Shows how to mas- 
ter tools and operations. 


61st to 200th Prizes * 
heisgrs Vai fs The poe 
ular, plan-packed  hoenecratters 
maguzioe. 


Nothing to buy! No entry fee! You 
don’t have to be an expert to win! 


Think of it—you have a chance 
to get $1,000.00 worth of fa- 
mous Delta equipment (post- 
war delivery), or one of 199 
other valuable Delta prizes, 
absolutely free! 

What a swell opportunity to 
have a complete Delta-equip- 
ped homecraft shop you can 
really be proud of—and where 
you and all the family can en- 
joy fun and healthful recreation! 


Here's What to Do 


All you have to do to become elie 
ible for these big prizes is simply 


consist of fee 
seis, are to,consit. of 8 GT, 
D Flan er tareat te, ane: 


now eat per Looks, work= 
Hine oelioayot Eee sgulenh 
Trenches. ang, Gvatatement eine 
ay 


Eos hee 
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at ‘wall 
First. ono received 
J Final sndeing 


ter ot ED 
crcinator of PRE 


ond ‘Workshop 
i oon 2nd 
Mace, Yat 


‘1,000.00 


in Delta equipment 
for a Homerroft Shop 


N 


~~ 


199 Other Prizes Given Away FREE in 
‘ Delta Post-War Shop Planning Contest! 


yur own words your idea’ 
i homecratt shop, May 
bop you've been drearn- 
ing about — of perhaps it's an ia 
provement on the one you now have. 

Whatever ic is, simply send us a 
sketch of the oor plan (we doa't 
expect 2 finished drawing) — to 
{ether with a starement covering the 
points listed ia the rules below: Ine 
Elude any ideas you think can’ put 
you among the winners. 


You've Got to Start Now! 


‘This exciting contese closes Tuesday, 
October 31, 1944, Your entry must 
jarked mot later than mid- 


Biske of tha SELTA 


day. 
So don't de- 
MILWAUKEE 
Power Toots 


Jay. tar your 

ha righeaow. 
Kad be sure to 
‘mail iron time, 


‘rill be 
Sys atotieata 


William 6 
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us. Navy's Grumman Hellcats—Escorts of the Sky 


AIRCRAFT ENGINEERING CORPORATION. Bethpage, L.I., N.Y. 


THEY MUST BE GOOD 


The battle record of American fighter pilots plainly says, “They 
must be good!” 4 Here at home, our firm resolve is that the 
engines we supply th 


em must be good too— the best that 


care and precision and long experience can 
produce. Allison has buile and deliv 
more than 50,000 such engines to 
the U, S. Army Air Forces. + 
In service that 
front, planes powe 
these engines have 
helped to run up an 
impressive 

against ene 
aircraft. & This 
is an indication of 


qualities useful notonly 


in war but in engines 
to power the planes 

in which you will 
travel when 
peace has 


been won, 


for the U.S. Army dir Fo 


LIQUID-COOLED AIRCRAFT ENGINES 


Van @ GM 


Ea 


iaciaiie, 


or rite arr—NBC Network 
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i LOWING MY HAIR 


IND 
“WITH qHe W ro sONG,IN, IN MY EARs., 
AND snail! “I was in Alaska over a year — am now 


somewhere in the Aleutians, The Harley- 
Davidsons here are doing praiseworthy work 
and giving faithful service. It's good your 
machines are made to stand hard punishment. 
I long to be back in the saddle of my own 
faithful Harley-Davidson again — with the 
wind blowing my hair and singing a song 
in my ears.” 

The story is always the same, Thousands of 
letters tell of Harley-Davidsons’ superior per- 
formance under severest war action, And 
thousands of riders tell how eager they are 
“to get this thing over with so we can have 
a new HARLEY-DAVIDSON for the thrill- 
ing motorcycling days to come.” BUY WAR 
BONDS NOW, to make those days come soon! 


HARLEY-DAVIDSON MOTOR CO. 
Dept. PS, Milwaukee 1, Wisconsin 
Please send ot once free copy of 24-page 
“Enthusiast” Mogazine, filled with motor- 
cycle oction pictures ond thrilling stories 


Nome. 
Address 


—S so 
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How to make windows slide easily 


To end the annoyance of sticking windows 
and drawers, follow these easy directions:— 


1. Clean off any ex- 
cess paint . . . sand- 
paper smooth all slid- 
ing surfaces. 


2. Apply a thin coat 
of Cascamite to these 
surfaces. Let dry and 
sandpaper again 
lightly. 


3. Rub frames with paraffin or wax candle. 


Cascamite will sink into the wood pores, 
harden, and help prevent future swelling or 
sticking. 


Cascamite for scores of 
wood-gluing jobs because: 


It's Waterproof. Ideal for jobs exposed to 
weather, water, or excessive dampness. 


Stronger. By actual tests, joints made 
with Cascamite are as strong as the wood 
itself, 


It's Economical. Comes as a dry powder 
which keeps well, doesn’t “dry up.” Mix (in 
cold water) only the amount you need for 
the job. 


‘You can get Cascamite Plastic Adhesive—as 
well as Casco, the all-purpose household glue 
—in 10f, 25¢, and larger sizes at all hardware 
stores. 


Send for free Casco Project 
Booklets and free Gluing Guide 
containing 80 household glu- 
ing hints. Drop a post card to 
‘Casein Company of America, 
Dept. 8-1, 350 Madison Avenue, 
‘Now York 17, N. Y. 


eeeraret 
CASCAMITE 


Plastic Adhesive 


258 


Buy Wer Savings Bonds and Stamps regularly. 


© Surface stains or small nicks and scratches on furniture 
coren’t quite s0 serious as they may appear to be. Shinola 
Woxes do a swell cover up job. Whether the piece of furni- 
ture is old or new—cherry, maple, or pine—ther 
Shinola Wex to match wood of any age or color. These 
colored waxes are particularly helpful in restoring a rich, 
mellow finish to older pi 
These same Shinola shoe-polishing waxes are swell for 
preserving linoleum . . . for finishing airplane ond ship 
models, too. Ask for them by name . . . SHINOLA, 


SHINOLA-1O¢ 


IN ALL CoLoRs 
NEUTRAL + TAN + BROWN + OX-BLOOD + BLACK 


“HOW TO WORK WITH TOOLS AND WOOD’ 
woodwork 


A popular book on 


P2106 Do BL Hem Bela, Come 


IT STAYS ON—RUST STAYS OFF 


IENDOIL 


RUST INHIBITOR 


Keep home tools, appliances, corrosive 
metal protectively coated, 
35c Bottle Hdwe.—Sptg. Goods Dealers 


MeCambridged MeCambridgeCo. 


RATIONED MOTORISTS 


See Now Get EX7RA 
ST GASOLINE MILEAGE 


Now you can get up to 30% extra gasoline 
miage with a ee ‘on pout cat 
Dower and precisa gusine savings qucrantod 


21M. 


AGENTS TRIAL 


Every car, truck. tractor a 


FFE 
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, 12) 
Syn y Lualidy 


ae ped 


No casual smoker is @ VanRoy owner 
Each pipeful brings moments of rare en- 


Joyment — from the luxurious frst puff to 


the last reluctant draw. Moments like 
these are priceless, yet easily within 
reach, Discover for yourself the uAcommon 


sotisfaction of possessing’ 9 VanRoy Pipe 


2 Pipes 
‘Ihatrated 


VanRoy Pipe Family 
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Patriot, President 
—and penman! 


General Washington, in dark 
days, led his country toward light. 
This peerless patriot was also a 
potent penman—wrote fiats and 
commands, ledgers, memorable 
memoranda, with quills of geese. 

Topay, the pen behind the 
sword is Inkograph—chosen by 
many generals, and hundreds of 
thousands of men in service. Easy 
flowing, precision-built, pointed 
to fit pressure of any hand, light 
yet durable, it is as dependable in 
the field as in the office and home. 

If your dealer is out of stock, 
please keep trying! 

Sorry, no mail orders; only dealers can 
supply you. 

Use any pen to sign up for more 

WAR BONDS! 


Tnkograph Co., Inc.. 200 Hudson St, N.Y. C. 13 
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MAKE EASY WORK 


of Nuts in Tight Places 
with XCELITE Hollow Shaft Nut Drivers 


‘A real expediter of jobs on radio 
panels, telephone and power switch- 
boards. The hollow shaft slips over 
protruding studs; accurately ma- 
chined socket accommodates two 
nuts, Genuine shock-proof XceLite 
handle, Shafts insulated if desired, 
Seven sizes, from 5/16” to 5” (nut 

Priorities required—sales re- 
d, Ask your hardware, radio 
ormill supply dealer or write Dey 


PARK METALWARE CO., INC. 
Orchard Park New York 


XceLive 


There's no finer way than the American 


Savings Bonds and Stamps regularly. 


iB aan nee Your 3a: Now York 


HOLD-E-ZEE 


AUTOMATIC GRIP SCREWDRIVERS 


Hold-E-Zees do the job better, faster. 
‘They excel wherever screwdri 


est quality materi- 
als thro: E 


For Jungle Fighters Today- 


for Outstanding 
Achievement 
in War Production 


OCTOBER, 1944 


rYOU Tomorrow 


This Amazing NEW “‘Pocket’’ Stove 
Originally Designed by Coleman 


is now serving jungle fighters, ski-troopers, tank 
crews, rangers—gallant fighters everywhere. 


It’s the sport stove of tomorrow you'll never 
want to be without on any after-victory outdoor 
trip. Easy to carry as a thermos bottle—only 834 
in. high, 434 in. in diameter. Ready in minutes 
for cooking, heating drinks, purifying water. 
BURNS SAME FUEL USED IN YOUR CAR 
—white or leaded—fuel that is available every 
where. Telescoping case makes handy utensils, 


Originally designed by Coleman engineers for 
the armed forces, this new miracle stove will be 


I for vacation travel, picnics, backyard steak 
fries, hunting, fishing and camping—hundreds of 
uses about the home—after the war, 


FREE BOOK —Write for dramatic picture story of the 
Coleman “Pocket” Stove on the fighting fronts, 


THE COLEMAN LAMP AND STOVE CO. 
Wichita, Kans. Chicago, Ill, Philadelphia, Pa, 
Los Angeles, Calif, Toronto, Canada 
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the dual purpose per hr. and more. 
pump for siphoning as wel electric motor, a 10 ft. suce 
s filling tanks, vats, drums, tion hose, and a 30 ft. dis- 
etc. Ideal for quicker tran: charge hose. Wt. 64 Ibs. 
fer of water, gasoline, oi Built by the pioneers of 
chemicals, etc. Suction ca- the famous ROMEC AIR- 
pacity is 840 gal. per hr. CRAFT PUMPS. Write for 
Filling speed is 1500 gal. literature. 


THE ROMEC PUMP COMPANY 
129 Abbey Road, Elyria, O. 


‘The tremendous holding power of Weldwood Glueis 
due to the strength of the bond/ it makes between woods. 1. Tremendous strength. 


Ieactually welds them together. 2. Waserproof, bacteria- 
You'll find. Weldwood Glue remarkably simple to and rorproof. 

mix and use, too. Just mix the fine powder with ordi- = Qui 

rary tap water, spread with brush or stick, and the job's Noheating.Nowaiting 


done. Clamps can be removed and the job can be 


light-worked in a few hours. 5 Reonaiieal: 


5. Applied cold, quick 
Your hardware store or lumber dealer has handy 
packages of Weldwood Glue in 10c, 25¢, 50c and 85c 
Ib, sizes. Get a can today or send 35¢ and your 
lealet's name for a trial 344 oz. sample. Supply limited, 
due to Uncle Sam's war needs. 


UNITED STATES PLYWOOD CORPORATION 
Weldwood GlueDept.104,35W est44tbSt.,NewY ork18,N.Y. 


WATERPROOF GLUE i 
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WHAT KIND OF A 


“LIGHT” 


DO YOU WANT IN YOUR 
HOME 
AFTER THE WAR 2 


setae oer 

«esNOTE THE ‘haga , i anys, / 
a A SLOGAN... ete / 
we! WIN 4000 2 WAR BONDS 


OR ONE OF 28 OTHER PRIZES 


For Suery nut turning 
operation there is ¢ Snap-on wrench 
engineered to do the job better, 
easier, with greater accuracy and 
safety. Standout for precision is the 
Snap-on Torqometer illustrated. 
The Torqometer is widely used 
wherever accurate bolt tension is 
essential — both in factory assem- 
bly and servicing operations. The 
worker sees the pressure as he 
turns the nut . .. as easily as read- 
ing a watch... 
tightens to the correct inch-pound 
or foot-pound. Snap-on Torqo- 
meters are available in 15 models, 
capacities up to 2000 ft. pounds. 


SNAP-ON TOOLS CORPORATION 
8060-1 28th Avenue, Kenesho, Wisconsin 


and confidently 


THE CHOICE OF BETTER MECHANI 


Speed Subep 


WANTED 


IDEAS, INVENTIONS, 


WITH A BACK’ OF STEEL rom POST-WAR MANUFACTURE 


eeping Jobs 
Steel back of Speed Sweep brushes is the be 
construction for foster, easier, better swes 
Tufts of longer, better fibres 
Mciieg Soaenag cote 
height of sweeper —re- 
Sweep brushes are built 


Work Out of Tough Sw 


is of unique 


duces fotigue and stroi 
to outlast ordinary brus 


F DUSTLESS « 
A 


This Company, with 2 modern facto- 
ot 


0 
jon ond skill for post-war 
ider outright purchase 


i Division, Dept. PS10 


THE MB MANUFACTURING CO. 
NEW HAVEN, CONN, 


|. Block 


Tap truck convoy off the Bu 
Shown bel 


"Teamwork does it,” 1st Lt. Hilliard Peavy, Donnelly shares 1st Lt.GeorgeJernigan, 
says Capt. Robert Ebey, navigator, of Montgom fice” with SiSgt. bombardier, of Charles- 
pilot, of Stillwater, Okla: ery, Ala., checks course. Lyle Wilson, mechanic- W.Va., has plastered 
"In the air we figh 


‘In the waist, Sgt. Francis gunner, of Conneaut Lak ide, railroad 
team. Co-pilot is Ist Lt, Donnelly, radio-gunner Park, Pa. Sgt. Wilson yards, idgesallover 
Paul Sjoberg, of Grand of Philadelphia, mans takes care of engines, and India 
Marais, Minn. the radio equipment. all mechanical systems. theater. 


MEN OF 17. 
4 on the “greatest tetm 
Examining Board’. ° fee if you ean quallfy for 
the Air Corps Enlisted Tewerve. If you auallfy, 
You will receive this iuscia.- Due will'bot 
Rallod for training until you are'18 or over. 
‘When eatied you will be given further tests to 
Sstormine wh2ther you will be tenined a's gue 
Der, bombardie, navigator of plot. Gunners and 
Hechniclan gunners graduate trom training Ineo 
{Sted status, and if they go toto actual combat, 
they” fight aq" non-commieioned offers ‘Med 
Wwith ouistandingly bigh aptitudes are trained a 
Domardier: navigators and plloes and graduate 
is Flight Othoers or Second Lieutcnanta. 
for any reason you fail to quality for alt combat 
‘erew training, or I you fall to complete the train 
*S/Sgt. Rudolf Madsen, _ {ng'to whict you ate fally asiebed or t if 
Of Eugene, Ore, tail-gun. any rewon terminated, you wil be paced tn ARMY AIR FORCES 
re Ore, round echelon of the’ AAP In a position com= 
ner, Flying, fighting, freururate with your abilities. 
working together, the ait For pre-aviation training. see your logal Civil Air | 
combat crew of the “Old Patrol ofeurs. Also see your Hush Sehool brine 


59” is a typical AAF  fipal or adviser about recommentGhsn cchost | GREATEST TEAM IN THE WORLD 
team. cor rf 
gollege training through the Army Specialized 4 
“ 4 


FIONT WITH THE 


apply at orarent Otic of Naval Otces Pracaremat. Tos ndvestinoment haa the approval ofthe Arey Navy Personae] Board 
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A WONDERFUL WS 
| LITTLE IDEA! .y.s3\\\. 
oe 


ae 


siren idea that works 19 Million Sold to Servicemen! 
jers for your appear ts 4 “Must!” or oath as 
and confor. Simply hati theyre eary tonal, «= LS 
* pacer Your Why not send two or three to & y 

Sg 


lar and see the m | 
o—hasself-adjusting Your man in the service! 
| 


spring isappear—upturned Every man should have three rN | 
collar points lie flat. SPIFFY adds many months or four — 2Sc and more at iy 
tothe life of your shirts all men’s stores, P, X.'s and Army stores 


everywhere. 


| 
yl COLLAR STAYS 


= crest secure (0., 669 Ww. Rast mand St, Chcage 6, th y, 


Sher eee YOUR AFTER-WAR 
beaters of the Anmaye TA-PAT-CO 


DEPENDABLE 
ACCURATE 


Proved in Action! 


WATERPROOF+SHOCKPROOF+DUSTPROOF 


ya, 17 sewets * 75 warmer, more compact, easy to carry, 
\S \ FH. TAX pack. In making har 
oS ing bags for the 


24 HOUR DIAL Chrome steel bock $52.50 


17 JEWEL yellow gold-filled. Stee! back $57.50 
Remember! Overseas gifts must be moiled Your sporting goods dealer will have the 
before October 15th. naw Te-Pat-Co for you after the war... 


SEND MONEY ORDER OR CHECK NOW TO 


™ HOUSE OF WATCHES 


430 MADISON AVE., NEW YORK 19, N.Y. In Proce ond in Wor, the Leoding Monufocturer of Life-Sore 
Equipment ond Sleeping Bogt 
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It’s no secret why 
PROFESSIONAL Blades give 
better, 


ner, crisper shaves — 
shaves that last through 
even the longer day 


Scientific electro- 
tempering, honing, rust- 
resisting and precision- 
testing processes—plus the 
use of quality steel — make 
cach PROFESSIONAL 
shave start your day right! 


PRECISION MADE * RUST-RESISTANT 
BLADES 


HONING pe 
BLADES = in% ie 
; 


FOR MEN 
WHO REALLY 
KNOW PIPES 


CONDENSING CHAMBER 


TRANSPARENT 


MOUTHPIECE 


UNBREAKABLE JOINT 


Every Safeguard pbgainst Pipe Gripe 
50 Your first puff will tell you that Royalton Crown is the most satisfying 
o pipe you could own. Patented features guard the smoke-stream all the 
way from bowl to bit. Each performs its special function, contributing 
to the guarantee of mellower, cooler smoking in a clean, ever-dry pip 
HENRY LEQUARD & THOMAS, IMC., OZONE PARK, WY 


Selected Brior 
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Wee e re ioilslalibock $39.75 
icv salnles steal beck $42.50 
Poll stainless Heel cose 999.15 


ude AM Federal Excise Taxes 


id. Mail Orders Promptly Filled 


Write for Free Illustrated Booklet BY’ 


BELL WATCH COMPANY 


Time ond Aife Bldg, Rocketollr Canter, Mew York 20, W. 
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IF YOU WANT TO MAKE 
“Good Pictures 


Use fol CAMERA-SEND 25¢ 


‘argus 


incorporated 


= ann arbor 
michigan 


A. pliable Plastic that 
plugs holes in and around 
screens, casements, drain- 
boards, sinks, bathtubs, 
etc. Stops rattles 

In winter weatherstrips 
windows. 


MANY USES IN 
THE HOME 


Keeps out dust and dirt, mosquitoes, flies, 
ants and other insects. 
Easy to apply, Unrolls like ribbon. Ad- 
heres to any clean, dry surface. Just press 
into place and it stays put. Does not shrink, 
crack or chip. 
oeui0 oat in are Atpeor Desks of $1.25 pestpeld 
Send for Circuler 
J. W. MORTELL CO. 
534 Burch St. Kankakee, Ill. 
POPULAR SCIENCE 


a 


gehen ) 


‘lucky we're out 


of season—those sy 
guys have S - 
Matlin Shotguns!" “ N SN 


If you own an outboard motor, share 
our fun. When you go “fishin’”, TAKE A 
END. Invite someone who hasn't fished 
and introduce him to the restful, healing 
sport of an afternoon on the water. You, 
your friend and the daily work of both, 
will all be better for it. 
‘You'll have more fishin’ time, of course— 
and more fun all around—if the third 
on your trip is a Sea-Horse. The Sea-Horse 
isa born end! 


Do Your DUTY= BUY WAR BONDS 


DEALERSHIPS: All of the many thousands of 
‘Sea-Horse outboard motors being manufactured 


‘motors 
no matter what your location may be. 
JOHNSON MOTORS, WAUKEGAN, ILL. 
THERE IS 
NO SUBSTITUTE FOR 
EXPERIENCE 


JOHNSON SEA-HORSES for DEPENDability 


>MARXMAN> | 


FOR MEN OF AC7/OowW 


MARXMAN PIPES ease 
the tension...the strain 
of battle, the breakneck 
pace in the office and 
factory. Men of action 
everywhere depend on 
MARXMAN PIPES to re- 
tex...tolighten the load! 


Enjoy the smoothness, the mellowness, 
the cool and satisfying sweetness of a 
MARXMAN. Every pipe is bench-made by 
expert craftsmen from thoroughly aged, 
selected briars. There's a MARXMAN PIPE 
for every tasie—all the popular styles and 
also many exclusive shapes. Look for 
*-MARXMAN> on the next pipe you buy. 


morocco 


Featherweight of 


$250 


MEL-O BRIAR 


Famovs Pipes ot 


$350 


SUPER BRIAR 


$500 


T FINE STORES—EVERY WHERE 


»MARXMAN> 


27 W. 24th Street, New York City 


FOR THE 
URATION 


THE IMPORTANT 


%& TOUGH FINISH 
ok WASHABLESCRUBBABLE 
 NON-SCRATCHABLE 

+ NON-YELLOWING 

NO BRUSH MARKS 


Use this true liquid 
renew furniture, walls 


PER GALLON 
DELIVERED 


ish. Made of same ingredients 
asscience’s new plastic articles. Beware: don't accept 
substitutes, Buy SUPERIOR, the true liquid plastic! 


ORDER NOW ON MONEY-BACK GUARANTEE 


No. 1 for walls, woodwork. No. 2 for furniture, 
Pure white or can be tinted. $5.95 per gal. with 
Special Thinner. Express prepaid or COD if desired. 
SEND YOUR ORDER OR WRITE FOR 
FREE ILLUSTRATED CIRCULAR 


SUPERIOR PAINT AND VARNISH WORKS 


NORTH ELSTON AVENUE @ CHICAGO 16 


OIL 
BUILDZARC-WELDER 28282 


For Light or Heavy Work. 30-200 am- 

eres. Complete PLANS 3Sc. Send today “CARR 

Bad we'll include FREE our BIG Catalog. 

LEIAY’ Mig. Co, 1323 Lelay Bide 
Minneaoetis, 


NAME IN 


OUTDOOR FOOTWEAR 
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Buy War Savings Bonds end Stemps regularly 


POPULAR SCIENCE 


we 
SHERRILL 
COMPASS 


‘New battle-tested prin- 
ciples of design will be 
available in your Sher- 
rill precision compass 
at war's end. They're 
“miracles” in modern 
plastic. All models will 
sell at popular prices. 


SHERRILL 


RESEARCH Conp. 
PERU, INDIANA 


Cut Heat Losses 


KALK-KORD 


Seals Cracks Quickly, 
Easily, Without Tools! 


/ Kalk-Kord, the original non= 
hardening caulking compound 
in soft rope-like form, enables 
you to seal window and dooe 
Frames against cold and dirt, 
filla cracks in wood or plaster 
‘anywhere, inside and out. 

‘You simply press Kalk-Kord 
in place with fingers alone, no 
guns o¢ other tools needed. Tt 
is non-otidising and will not 
rack, or harden. Kalk-Kord seals tightly and it 


Use Kalk-Kord now. Lower your heating bills and avoid 
soiled walls and deapes due to drafts, Use it also to seal 
yhtly eracks or nail holes in woodwork or 

alk-Kord is waterproof and can be painted over imme- 
diately if desired. 

Kalk-Kord is packed in convenient rolls, ready for use. Itis 
neat and clean to work with, cannot stain. Users everywhere 

about Kaik-Koed. Try it yourself, now. 


Kalk-Kord at your nearest SEARS, ROEBUCK 
retail store or order from Sears by mail. 


PRESSTITE EN NG COMPANY 


\ Chouteau Louia 10, Missouri 
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HEARING AID 


with New “Look of Youth” 


Brings New Poise, Confidence 
to Hard of Hearing 


NEW ZENITH RADIONIC 
with Neutral-Color Earphone and Cord 


Described in FREE Booklet! Mail coupon below today 
for your copy. Tells how thousands of hard of hearing 
now feel casual and at ease with Zenith's smartly 
styled plastic earphone and cord which complements 
any complexion. Contains valuable information for 
all hard-of-hearing. 


$40 Complete, Ready to Wear 
Model A:2-A 
FREE BOOKLET tells how Zenith 
combines its leadership In "Radi 
onics Exclusively” with precision 
mass production to bring you at 
$40 an even finer heariag aid than 
Zenith’s frst $50,000 hand-made 
model. Also describes maay other 
Zenith advantages. Sead coupon 
below at once! 
fits gratable Nee Bone Conduction and Bone-Atr 
ihe or the fee, hose. phgeciant recemmend 
thete trpes. Bach oniy sib more, complete 
BY THE MAKERS OF 


rons RADIO 


RADIONIC PRODUCTS EXCLUSIVELY= 
WORLD'S LEADING MANUFACTURER 


=== PASTE ON PENNY POSTCARD AND MAIL: 
ZENITH RADIO CORPORATION, Dept. PS-9 
P.O. Box 6940A, Chicago 1, Ii 


Please send me your Free booklet about Radi 
a your Free booklet about Radionic 
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PLASTICS 


FABRICATOR |. 


; — = 
le . 


You can fabricate beautiful, modern, practical 
plastics gift items at home —for fun or for profits. 


EASY, No special tools or 
training necessary. Easy, fas 
Ginating, clean, profitable 

WE SUPPLY PLASTICS. Choose 
items you want (rom our 
catalog, We send you crys 
tal-clear Lucite or Plexiglas, 
ut to size, ready to assemble 
YOUR OWN BUSINESS. With 
a little experience, you can 


ness! Earn big money! 
SELL FAST. There is a big de 
mand for beautiful, practical 
kilt items, Sell dircetly ts 
Stores, Take advance under 
CHRISTMAS GIFTS. ual 
Christmas giving or selling 
—bur stare now! 

GET CATALOG. Start yourself 
‘on this fascinating hobby or 


make these articles 10 sell at careei the cou 
2 good profit. Sart your pon ils ‘and, 
Gur catalog of many stems. 


‘Own profitable plastics busi 
Dopt. PS-10, 2850 W. Ave. 35, Los An 


FREE 
CATALOG 


[pers 
City 


making all teeth even in six 


only machine that files all hand saws, also band and cross-cut 
clreular saws, 


SEND FOR FREE PLAN—Shows how to start» saw 


How to 


PAINT 
BRUSHES 


BEFORE — Bri: 


—faster— better painting. DIC-A-DOO 
Paint Brush Bach makes 
the difference. Restores 
old brushes. Saves new 
brushes, Buy 5¢ pack 


HARDWARE, FIVE & 
TEN CENT STORE 
The Patent Cereals Co, 

makers of 
DIC-A-DOO Paint Cleaners 


PAINT BRUSH 
BATH 


In RADAR-RADIO 


Ifyou are a Radio Engineer, Layout Drafts- 
man, Laboratory Assistant, Quality Tester, 
Analyser, Phaser, find out what Motorola 
offers you in future, security, rapid ad- 
vancement, recognition and’ salary in- 
creases. We'll send details. Write today. 


Motrrota *M Manuracturing 


‘CORPORATION 
4545 W. Augusta Bivd, + Chicago 51, Ill 


DIXON'S SLIPSTIK THE ALL- 3 
PURPOSE GRAPHITE LUBRICANT 


in handy stick form .. - lubricates 
sticking windows, drawer slides, auto: 
mobile doors, fire arms, bicycles, and 
everything that sticks, squeoks or wears 
With SlipStik, there's no fuss—no muss. 


JOSEPH DIXON CRUCIBLE CO. 


« JERSEY CITY 3, NJ. 


we FeD) Shek, Work: 
a Se ee 


SIGN. EASILY«° EXPERTLY 


UNS panitep---verrer PATTERNS 
SHOWCARDS Sane 


Build It At Home... From SCRAP! 
THE WORLD'S SMALLEST 


5-CYLINDER AIRPLANE ENGINE! 
5a" Bore and .600” Stroke 


in al 


aN grea nH oe ge 
tovtaahe’ you can Buy from us Tater, 


COMME i or pLvermnrs Ax» IeeTRUCTIONS ae 
PEE LE 

gg IN MaclIN 
Ano? a" PAseInAtiNa 
one, macnue 
aa oma sn Me echt 
Ee Pisani eas Sat 
ISR Saeko sty wate eto 


MORTON AIRCRAFT CORP., Dept. 2-C 
3227 HARNEY STREET OMAHA 2. NEBRASKA 


THIN oxve LINE 


STRENGTH a 


MAKE BIG ONES & 
OUT OF LITTLE ONES 


Lahde GLUE 


Use the small pieces b 
itting them togeth 
@ genuine hide 
glue, ready-to-use. No mix- 
ing or heating means no 
chilled joints. 


AT YOUR HARDWARE DEALER 
‘or send 30 cents for Y% pint to The 
Frontlin Glue Co., Columbus 3. Ohio 


a let your home be a 


Krozen Asset 


«..FUEL GOES FURTHER WITH 
BALSAM-WOOL ATTIC INSULATION! 


Even though fuel must be saved—even though 
icy winds howl outside—your home need not be 
chilly and cheerless! Balsam-IWool Insulation, laid 
in your attic, will conserve what heat you have 
will keep you warmer and more comfortable this 
winter, and for all the winters to comel 


Because it saves up to 20% in fuel costs... . because 
it keeps precious heat from escaping through your 
roof, Balsam-Wool insulation is a gilt-edged invest- 
ment. Remember, too, that Balsam-Wool is scientifi- 
cally designed to give lasting protection—windproof, 
moistureproof and fire resistant. Because it meets 
every insulation need and requirement, your lumber 
dealer sells it under a money-back guarantee of complete 
satisfaction. See him now about getting this better 
insulation . . . tried and proved in thousands of 
homes—or mail the coupon, 


Selram Woot 


SEALED ATTIC INSULATION 
NuWood 


Buy Wer Savings Bonds and Stamps regularly. 


“T'VE WORN 


OVERALLS 
FOR OVER 50 YEARS" 


When you're giving something extra 
in your war job you should expect 
something extra in comfort, fit and 
wear from your work clothes. You 
can get these extras by wearing 
Carhartt Work Clothes. Made from 
stout Sanforized Carhartt Master 
Cloth—their better tailoring ond 
workmanship, their experienced de- 
sign and stronger reinforcing ond 


Carhartt has always gone sleds 
length in giving you the best that 
money can buy with its famous 50 
year old money bock guarantee, 


Carhartt washable work caps are skillfully 
full cut for lasting weer, comfort 


On sale ot your focal dealers 


HAMILTON CARHARTT OVERALL CO. 
Carhartt Park, Ky. 
Dallas, Texas 


UNION MADE WORK CLOTHES 
50 Years a Friend to Organized Labor 


lock stitching make Carhartt's Amer- | 
ica's outstanding work uniforms. | 


DRILL PRESS OWNERS! 


HERE’S 1 Too. wiTH 5. DISTINCT USES 


THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


BARRON TOOL CO. INC. 


BRONZE 


Trea 


OUNDRY 


60 PIECE UNIVERSAL 
ARBOR TOOL SET 


This HOBART is the Arc Weider 


that, lets you handle the BIG PAY JOBS 


WOBART- ‘One of ‘the Werle 


e? 


You want a welder with capacity for 
doing all types of welding . . . that 
will burn down the latest developed 
electrodes into a sound, ductile weld. 
Got a Hobart and be sure that you 
can handle the Big Pay Jobs, Write 
today for complete information, 


HOBART BROTHERS, BoxP-104Troy, Ohio 


largest Builders of Are Welders.” 


FREE! catest, most 
[===] comPLeTE RADIO 
| PARTS CATALOG 


EVERYTHING in RADIO and 
ELECTRONICS for War Train- 


New R-F Resonance and 
Coil Winding CALCULATOR 
Basy to use! For fast. ac- 
curate determination of 
resonance factors and coll 
winding data, Ne. 37-958. 
Postpaid, only 28¢. 


RADIO'S FINEST BOOK VALUES 


‘Specially prepared to aid radio training in schools 
‘aod industry Full of valuable data. Send for a 
Radio Formulas and Data Book No. 37-752. 
Dictionary of Radio Terms No. 37-751 
Radio Circuit Handbook Mo. 37-733. 
Radia Builders’ Handbook No, 37-750. 


nig) bic indusriaisince 1910. Write for 
catalog or state your need today. 


Ene WHITE PASTE 


EPAGES 


OCTOBER, 1944 


Buy Wer Savings Bonds and Stamps regularly. 


—-_ 


Look How Many Oe 


Jobs You Can Do 


on 
With This Con QC 


RY this on your next day off 

--. stop in at your neighbor- 
hood hardware store and get an 
inexpensive can of Smooth-On 
No. 1 Iron Repair Cement. Then fF 
line up all those postponed little 
repair jobs around the house and 
garage .. . that leaking pipe in 
the cellar—the crack in the fur- 
nace—those wabbly door hinges 
—that loose caster—the cabinet 
knob that is always coming off 
—the shaky hammer head—the 
loose hose connection and rattly 
door handle on your car. . . then 
get busy with Smooth-On, 


You'll be surprised to find 
how little time and trouble it 
takes—how little Smooth-On 
you need—what professional 
looking, durable repairs you 
make without previous experi- 
ence. No heat required. Just 
mix with water and apply like 
putty. Obtainable in 1%-oz., 7- 
oz., and larger containers from 
your hardware store or if neces- 
sary, from us. 


FREE sanosoox 


Practical, tested, money-and- 
time-saving directions for mak- 
ing metal repairs 
of countless kinds. 
40 pages. 170 diagrams. 
coupon for your copy. 


Send 


MAIL THIS TODAY== === = 
Smooth-On Mf. Co., Dept. 58 

570 Communipaw ny City 4, Ne Je 
Please mail me the Smooth-On Repair Har 


Ne 
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STOKER EMPTIES OWN ASH! 


A remarkable stoker already used by thousands 
of home owners—fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send for full 
information NOW! 


POCAHONTAS FUEL COMPANY INCORPORATED 
341 EAST 13181 STREET © CLEVELAND 


Radio Cabinets—Speaker Baffles—Blanks 

Large selection for MANUPACTURERS, DEAL 
ERS" SenVice MEN 4 EXPERIMENTERS 

Beatial ail wood cabinets. WHITE Yor PEE 


PROVES VITAL ZONE SPOTLESS 
AND FREE FROM “G00"—no matter 
how often you smoke it! 


BALL CLINIC, Dept. 5100, Excel 


YOU CAN DOA BETTER JOB with 4 MOTO-TOOL , 


a fetes ae 


THE BOND with a PEDIGREE | 
EV 


‘A thousand test 
formulas — hun- 
dreds of bonds of | 
various kinds — 


fifty years expe- 
rience making 
bonds for the | 
world’s best | 
grinding wheels 
—this is the Ped- 
igree behind the 
new FV Bond, 


FOR THAT PERFECT 
FINISH — Chicago 
Wheels made 
with FV Bond 
hold their shapes 
even when run at high speed—produce a satin-like 
finish that is so accurate it passes any surface ana- 
lyzer test hands down, 


Chicage Mounted Whe 


are tough, long lived, depend- 
able. Over 900 siz 


tyles and grains. 


Chicage Grinding Wheels—Only sizes up to 3” in diam- 
eter for the duration, with full WPB approval, 


ind Hi-Pewer Grinders are still 
all who have priorities, 


Send for Free Catalog 


os 
aad CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St, Dept. PO, Chicago 7, tit. 


SHIP 


MODELS 
ILLUSTRATED 


with @ guide te 


YOUR BATTERY 


Today flasher signal lights and invasion-barge search- 
lights are more important than battery-powered 
lights on the home front. Burgess Batteries go 
first to the men who need them most, so we'll all 
have to take better care of what batteries we may 
have. Keep them cool and dry . .. use them as little 
as possible and rest them as often as possible, For 
Free Battery Hints—Write Dept. H-2, Burgess 


_ - Battery Company, Freeport, Ill. 
PAINT STRIPING TOOL Poper Packs a Wor Punch—Sove It 
Yay dl Soe the Aided Bosuly 
BURGESS 
BATTERIES 


IN THE NATION'S SERVICE 


SRE: wre to eters, an 
SWENDELL MEG. 


4204-4 Lincoln Ave. 


Buy War Savings Bonds ond Stamps regularly. 


NEW eos 


PEN-CHROME— the new development in 
wood finishes — combines the advantages of 
the old stain-and-varnish system with modern, 
blonde colors! Emphasizes natural beauty of 
wood. Gives you the sealing quality of the 
best synthetic resins with mar-resistane texture 
of wax, Try it—on trim, furniture, plywood. 
Your choice of colors (1/2 pt.) plus 1/2 pt. of 
Clear Finish for $1.00. Specify color: Plati- 
num; Blonde; Bleached Mahogany; Sandal- 
wood; Drifewood; Maple. 


O'BRIEN VARNISH COMPANY 
or fEEE nN OomNyanast con 


NCE 1875 South Bend 21, Ind. 


MEN WANTED! 
FOR PERMANENT POST-WAR JOBS 
NO SELLING AND NO AGE LIMIT 


Work Near Your Home at Good 
Steady Pay—Start at Once! 


‘The U.S, Government fuel conservation 
program has stimulated a demand for 
Chamberlin Insulation products that will 
last for many years to come. Our 50 
year old business has expanded and will 
continue to do so. We need men to in- 
stall Chamberlin Weather Strips, Rock 
Wool Insulation, Storm Windows and 
Calking. If you have had installation ex- 
perience in any of these fields or happen 
to be a carpenter or handy man willing 
to learn our trade and work at good 
steady pay, drop us a line immediately. 
We will put you in touch with the man- 
ager of our nearest factory branch. To 
do weatherstripping you will probably 
need a car. Write today giving your age, 
previous employment and two local ref 
erences, 


CHAMBERLIN 


METAL WEATHER STRIP COMPANY 
General Offices, 1335 LoBrosse, Detroit 26, Mich, 
Bronches In All Principal Cities 


NEW PHOTO CATALOG 
AND BUYING GUIDE 


‘Wards new 40-page Photographi 
log is filled with pictures end pri 
cameras and photographic supplies. 

ins a “Buying Guide” that gives valu- 
able information about cameras, lenses, 
accessories. 

Send for Wards free Catalog, and sho 
the time and money-saving way—by mai 
Wards feature nationally known equi 
ment, all sold for cash or on convenient 
monthly payments. Write to nearest Ward 
Mail Order House for catalog. 


MONTGOMERY WARD 
Dept. PSO 

Chicago Albany Baltimore Denver Ft. Worth 

Kansas City Oakland Portland, Ore. St. Paul 


Buy War Savings Bonds end Stamps regularly. 


OWN MACHINE TOOLS! 


ints $1.00 - Catalog FREE 


ALL TYPES 
FOR MORE TOOL 
MILEAGE 


UTICA Sy mca nor Se 


POPULAR SCIENCE 


Glamorize Your Home With 


Amazing Liquid 
Plastic Paint 
* 

ONE COAT 
COVERS 


PLASTL-COTE is one of 
jemistry’s war-tes 

EXTERIOR furacles—TME PAINT 
OF TOMORROW-TODAY! It's sef-leveling, 
° eaves no brush marks. So, anyone can 
apply it. ONE COAT COVERS clapboard, stucco, brick, plaster- 
board, metal — any surface; Gives a hard, fadeproot finish 
that is amazingly durable and beautiful. Washes like finest tile, 


Money Back Guarantee 
Use 25% of this liquid plastic paine. If not delighted, return 
the rest and receive full refund. Order for cash, post-paid; or 


€.O.D,, plus small express charge. Colors: 'White, Ivory, 
Cream, Buff, Dusty Rose, Peach, Grey, Blue, Brown, Black, 


ight, medium, or dark Green. Gal. covers 300 sq. ft. 
INTERIOR 


PER GAL. fe 

NAM 

CELLO-NU PRODUCTS, 333 N. Mich. Dept. 1, Chicago 1 
Dealer Inquiries Invited es 


NTED 
PATENTED PRODUCTS 
TO MANUFACTURE 


Financially responsible and completely 
equipped metal processing plant with na. 
tlon-wide sales organization wants practl- 
cal and worthwhile products retailing at 
$5.00 or lesa, Any patented or patentable 
tem with wide sales possibilities will be 
considered. Write in confidence. Your in- 
tereste will be fully protected. 


WILSON INDUSTRIES, INC. 


551 W. Lake St. Chicago, 


DU PONT 
DUCO CEMENT 


Highlights prom 
LAISTER-KAUFFMANN 


... Sunday clinics 


Week in, week out, the men and women 
of the Laister-Kauffmann Aircraft Cor- 
poration—from production workers to 
corporation officers—work, think and live 
to send more and better gliders to our 
fighting fronts. This is THE JOB. 


‘Then, on Sundays, Laister-Kauffmann 
pilot-engineer-executives go on a bus- 
man’s holiday at the “L-K Sunday Clinic” 
—taking up gliders time and again, 
checking, testing, experimenting until 
the sun goes down. In spite of the long 
hours and terrific pace he sets during 
the week, L-K President Jack Laister, a 
first rate glider pilot since his high school 
days, looks forward to these gruelling 
Sundays. 


Visitors at these sessions say there are 
no words to describe the gyrations L-K 
men perform in the sturdy Yankee 
Doodle II. But glidermen on countless 
military missions—fighting men who nev- 
er heard of the L-K Sunday Clinics— 
know that unsurpassed quality is built 
into every L-K glider. And this L-K 
group feeis well repaid when these “out- 
side” activities result in improvements 
that directly benefit L-K’s war birds, in- 
novations that will one day contribute to 
the peacetime reputation of Laister- 
Kauffmann gliders, They know what 
they're talking about when they say that 
L-K’s Sunday Clinics will shape your 
Wings for the Future . 


Laister-Kauffmann 


ST. LOUIS (17) MO. 


Buy War Sevings Bonds and Stamps regularly. 


There ard Ronson ith beachhonds | TOOLS FOR THE MODEL & 
And in foxholes (boy, they'fe prized) HOME CRAFTSMEN - 


Serving best, as will all lighters 
That are kept well 


Ronson-ized 


ELECTRICITY FOR ANY JOB 
ANY WHERE 


For Better Service 
USE 
RONSON > REDSKIN FLINTS” 
RONSONOL quick tighting FUEL 
RONSON high-absorption WICKS 
In demand on all fighting fronts 


HULL AUTO COMPASS’ to guide 
model, improved in performance and 
lable at your dealer's. ‘ 
"P.O. Box 246-610, Warren, Ohio 


LIGHTER ACCESSORIES 


BY RONSON + WORL HIER 


cig) 


(7 KEUFFEL & ESSER CO. 


HOBOKEN, N. 4 


This one 


{P00 0 


-9FEP 


UNIVERSAL 
STROBOSCOPE 


Tis handy phonograph turntable speed Indicate, 
‘ith instructive folder, In now available 


WITH BOX 
‘OF FILTERS 


FREE! 


Spain sec the mony ‘new Univeral sat] 
Components you have been waiting 

The patented filter is the heart of Medico 
Filtered Smoking. Its 66 mesh-screen 
baffles whirlcool smo! 

and absorb moisture 

colored, it has done its job. 

put ina fresh one— costs only OD 

Enjoy the benefits of Frank Medico 
Pipes, arette and Cigar Holders. 


UNIVERSAL 


MICROPHONE CO. 


INGLEWOOD, CALIFORNIA 


CGEAUINE FILTERS, 
FoR MEDICO 
PACKED ONLY IN THIS 

RED & BLACK BOX 


Saves 
VALUABLE TIME 
and MONEY! 


lined operating ‘and “welding” teawactions  furhi 


DYNAMIC WELDER CO., 13 East 23rd St. BL Chicago 16, 


LUMINESCENT 
PIGMENTS 
THAT 

GLOW 

IN THE 
DARK! 


AVAILABLE NOW ! 


ca Lemme ond Flcrce Po 

ork, ove now available for the ‘A Complete Line of 10”, 11” and 12” 

PRECISION 
LATHES 


AUTOMATIC RETOOTHER Saws’? 


Makes New Profits 
Cuts new teeth in 50 seconds! 


Powe wnd me the LYTE-CRAFT Ka of Leminece 

NAME 

a 

C—O A 
(Dy Enclond nd Check o Money Onder Shiv povone paid 
BSend Lye Gah K€. D phe povone 


aschips. Simple to oper 
sate. A perfect Job. 
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BURR MFG CO. 22-"A.teter 33" Ea 


Foun root: 


a ms ry 
2” Hane, cutrolied fax, model suitable for Cass A. $9.00 tly Vise sha 


Build These NEW Cleveland Models! 
The | famous U. S. “BLACK WIDOW” 


Aw i ghter that he 
fs"deateners intended i to be 


cl leveland Tether “ 


Wea 
eye deslora Xf ordering 
"Se for cotiptete enialog. 
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BIG MONEY wooo now: 
be: 

350 Cuts 
-C PELLETS ARE AVAILABLE ¢ Minute 
shales : Preset ——_ 
ae nae ist Gr Bost WAR MODELS LODAY- 

R RIFLE 311’ Marion St., _ St. Louis. (4) Mo. 

WORLD’S LOWEST PRICED 


ADDING MACHINE "acest 
cE Ts ONLY 2 


OTTAWA ae 


ou tnd small lors. 0% 
Be! Bul i tolast with special beavy stiff saw blade,» [mrt 
OTTAWA MFG. CO.,0-1001 Forest Ave, Ottawa, Kansas 


Buy War Savings Bonds and Stamps regularly. 


How to learn to 


The Guidebook 


\ toRifle | 
MARKSMANSHIP!) Send for 


this Free 
Booklet 


Take advancage of, the 
jovernment-approved pro- 
ram, sponsored by “the 
Riicional Rife Association 
of Washington, D.C, 
fain cluzens fs the use of 


Hide Marksmanship 
Sesion bow eo bee Fle 
training. 
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49710 ST. JOWN ST., WEW HAVEN 5, CONN. 
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ais, Vanod ‘CONS AND EQUIPMENT 


alt GARAGE FROM CAR 


Dashboard, Dutton opens overhead, swinging or aiding doors 
imbedded cols» Eairely Rew prin: 


sete ‘ave 


THATS WHAT | WANT FOR CHRISTMAS, 
DAD...A CHEMCRAFT OUTFIT! 


“You know dad, I've been reading of all the 
wonderful inventions that have been made pos- 
sible by chemistry. It says a lot of those in- 
ventions were used in the war, but now they 
will be utilized to make better things for every 
day living. I want to know more about chem- 
istry.” 


Sour dealer can 
hot supply you. 
Chemeraft has helped thousands of boys and 
girls understand the principles of chemistry. 
It will help you prepare to take advantage of 
the many opportunities which are being opened 
through chemical research, 


SEO FOR FREE BOoKt &7 


Tail coupon at 


r 


THE PORTER CHEMICAL COMPANY 
{54 Prospect Ave., Hagerstown, Md. 


ee 


Buy War Savings Bonds and 


Versatility 
Jor Precision Toolroom Work 


The ease with which South Bend 
Toolroom Lathes can be changed from 
one set-up to another for an almost un- 
limited variety of precision operations 
is one of the reasons for their popu- 
larity in the busy toolrooms of war- 
rushed essential industries. 

Convenient, well placed controls; easy 
reading graduated dials; and smooth operation 
save time and reduce operator fatigue to a 
minimum, A wide range of spindle speeds per- 
mits machining various kinds of metals with 
maximum cutting tool efficiency. Threads and 


power feeds for all requirements are 
instantly available through a full quick 
change gear mechanism. A complete 
line of attachments and accessories sim- 
plifies tooling the lathe for many special 
and unusual classes of toolroom work. 
South Bend Toolroom Lathes and 
Engine Lathes are made in five sizes: 9”, 10’, 
13", 14%", and 16” swing respectively. Preci- 
sion Turret Lathes are available in two sizes: 
Series 900 with 9” swing and 34” collet capa- 
city and Series 1000 with 10” swing and 1” 
collet capacity. Write today for catalog. 


BUY WAR BONDS — SAVE FOR LATHES 


le SOUTH BEND LATHE WORKS 


SOUTH BEND 22, INDIANA + LATHE BUILDERS FOR 37 YEARS 


284 Buy War Savings Bonds and Stamps regularly. 


POPULAR SCIENCE 


4 Volumes Bound in 2 — at a Sensational Saving! 


The Whole Panorama of Four Years of War—Spread Before Your Eyes in 
Over 1000 Action Camera Photos—Gripping—Thrilling—Unbelievable! 
Many as large as 14 x 10 Inches! Many Never Before Released in America! 


OR the first time in America—a work that records 
every phase of World War II during the first four 
years—in hundreds of astounding photographs! Fathers, 
mothers, sisters, brothers, sweethearts—all will want the 
thrill of seeing the world’s battlefronts on which their 
loved ones fight—of sharing their excitement, horrors, 
and moments of exultation. In these extraordinary vol- 
umes—in accurate, intimate, revealing pictures—you see 
your fighting men in action . . . from the foxholes of the 
South Pacific to the battlegrounds of Europe . . . making 
their courageous stand with MacArthur on Bataan and 
Corregidor—storming the beaches of the Pacific—blasting 
Zeroes and Messerschmitts 

from the skies—sinking bat- 
deships—making bloody in- 
vasion landings on Fortress 
Europe! And everyone who 
has been stirred by the mag- 
nificent achievements of our 
Allies will want to see in 
actual pictures the heroic de- 
fense of Stalingrad, the Brit- 
ish campaign across Africa, 
the Russian’s amazing coun- 
ter-offensives along the en- 
tire Eastern fronts. 


Valiant cameramen died under fire in making this astounding 
photographic record! Miraculous shots were made in the heat of 
battle—in every major naval, land and aerial engagement—by 
American, British, Russian, French, Italian, and even German 
cameramen, In all, actually over 1260 extraordinary pictures are 
packed into these two mammoth volumes! 


THIS PICTORIAL HISTORY OF THE SECOND WORLD 
WAR is unequalled for its scope, authenticity, and power to hold 
you enthralled. You will be startled by photo after photo—each 


Be An On-the-Spot Eye-Witness—See 


feemiogly more thrilling, aweinspiciag, horrifying, of estound- 
Truan acts Means arr, main, oy axon 
tating deamarpasses before you to ebrenslogicaly sotaaed pie 
tures, Each picture is accompanied by detailed text that con 
tributes vical foformation to a cient understandiag of the sean 
moves of the war. In fact, these thousands of words of explan- 
story reading Constitute sti sccorate: haorical Telerence OF ber: 
manent valve, In addition, many clear and interesting, maps’ are 
incloded fo help you follow the curs ofthe war an} paculat 
Deriod. With theve books, you will ave nox Guy a hrse- aed view 
Cis hari rath the word yolng ivouRi, but You 
will possess. what stay be one of the mow scaghe tier ‘biseoelcal 
‘items after the war! _ Aes 


‘We originally planoed to sell this PICTORIAL HISTORY as a 
‘volume set, one volume for each year of the War, and (0 price 

the set at $22.00. Now by com- 
ining che full contents of these 
4-volumes into 2 giant books and 
making other economies, we 


ound’ in Novel 
price of only $2, 


atthe bargain 
pet book plus 
jing, charges~it 
Jou ‘deride’ to. keep, them after 
FREE “TRIAC! “And ‘even “thi 

tow price may be paid in easy ine 
salient. "(Wer alin” have. 
superb ‘De Luxe: Edition in real 
Morocco-Grained Arteraft indi 

for only $1 extra per book, Check 
box in coupon if you prefer FREE 
Teal of ths edicon.) 


No words of ours can adequately describe the wonders that await 
‘you in this PICTORIAL HISTORY OF THE SECOND WORLD WAR now 
foming off the press. So we invite you to see these books—in 
your home—before you buy. Send ne money now unless you wish 
fo—just mail the coupon ettached. We will mail the 2-volume set 
to you for free exdmination. At the end of 7 days, you may return 
them without further obligation or pay for them on the easy terms 
explained in the coupon. 

Wm. H. Wise & Co., Inc., 50 W, 47th St., New York 19, N.Y. 
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